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EMBANKMENT COMPACTION 
CONTROL AS PRACTICED BY OHIO 


Field and Laboratory Soil Tests Provide a Measuring 
Stick for Applying a Progressive Specification for 
Stable Embankment Construction 


EALIZING the value of compaction control in con- 
structing stable highway embankments, Ohio has 
been progressive in taking steps to insure that all 
embankments are carefully built to provide maximum 
stability. The success of such embankment control is 
based on the development and standardization of soil 
tests, the adoption of a comprehensive and practical 
specification, and the establishment of a workable routine 
procedure of field control for applying the specification. 

Intensive work in the field of soil mechanics in recent 
years has resulted in the development of standard labora- 
tory soil tests which can be used practically in classifying, 
determining suitability, and anticipating performance of 
different soil types. Outstanding among these tests, as 
related to embankment compaction, is the moisture- 
density relationship commonly referred to as the Proctor 
test. 

In the summer of 1935 the Ohio Department of High- 
ways adopted a new specification for the compaction of 
earth embankments, based on the fundamental principles 
of the Proctor test. After three years’ use of this specifi- 
cation had demonstrated that compaction control was suc- 
cessful and resulted in more stable embankments with 
a marked decrease in embankment failures, a more com- 
prehensive specification was developed and adopted in 
1939, which is now in use in the state. This present 
specification embodies improvements and original devel- 
opments which resulted from careful field and laboratory 
studies of embankment construction. Detailed instruc- 
tions covering field procedures and appropriate forms for 
recording field data have been prepared and distributed 
o all field engineers and inspectors for the purpose of 
simplifying and standardizing compaction control pro- 
edures. Such instructions and forms have proved to be 
ndispensable in the successful execution of the embank- 
ment specification. 


By H. G. SOURS and C. H. SHEPARD 
Respectively Assistant Director and Chief Engineer 
Ohio Department of Highways, and 
Assistant Engineer Ohio State Highway Testing 
Laboratory 


Theory of Embankment Compaction Control 


The theory of maximum density as applied to earth 
embankments is founded on the principle that for every 
soil type there is a certain definite moisture content, re- 
ferred to as the optimum moisture at which, under 
standard compaction conditions, a greater density can 


Fig. 1—Sampling by Hand Auger During Soil Profile Mapping. 





Showing a Part of Ohio's Soil Testing 


Laboratory. 
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be obtained than at any other moisture content. Com- 
paction at the optimum moisture, by securing the high- 
est possible density insures a minimum of air voids and 
maximum stability. Any compacted unit of soil may be 
considered as being made up of three component parts: 
(1) The volume occupied by the soil itself, (2) The 
volume occupied by water, and (3) The volume occupied 
by air voids. Even soil compacted under ideal condi- 
tions at optimum moisture has some air voids but not 
enough to cause instability. Soil compacted at moisture 
contents above the optimum has an increase in the total 
air and water voids, with a corresponding decrease in 
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Curves Similar to This Are Made in the Laboratory for 
Each Soil Type Used and Are Sent to the Field to 
Control Compaction 
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stability. Soil compacted at moisture contents below the 
optimum, although it may be hard and apparently stable, 
has an increase in air voids. These voids may eventually 
become filled with water, with resulting instability. In 
the construction of earth embankments it is therefore 
obviously desirable to place soil at the optimum moisture. 


Sampling—The Soil Profile 


The control of embankment density may be divided 
into three parts: (1) Sampling, (2) Laboratory Test- 
ing, and (3) Field Compaction Control. The sampling 
of embankment soils preliminary to construction is closely 
associated with the soil profile. The term soil profile as 
used in Ohio involves the mapping and presentation of 
data obtained by complete investigation of all soil and 
geological stratifications encountered in foundation, cut, 
and subgrade for the proposed project. The information 
for the soil profile is obtained by samples from borings 
and test pits, and by the examination of exposed sur- 
faces in highway cuts. These samples are classified on 
a basis of the results of laboratory tests, and the soil 
layers are then plotted on the soil profile, the various 


Fig. 4—Ohio’s Embankment Control Kit for Field Use 
soil types being represented graphically by distinctive 
symbols so that the soil information will be in usable 
form. 

In addition to its use in connection with embankment 
construction, the soil profile is valuable in aiding the 
design of drainage based on subgrade soil types, the 
design of cut side slopes, the location of potential land- 
slide areas, the investigation of foundations and the 
estimation of rock quantities to be encountered in cut. 
As related to embankment construction, the soil profile 
determines the type of soil to be encountered in cut and 
used in fill, thus making it possible to establish the suit- 
ability of the soil for use in embankment, and to provide 
necessary moisture-density curves to be used in con- 
trolling embankment compaction during construction. 
The soil profile also aids in establishing the embankment 
shrinkage factor by determining the density of soil en- 
countered in cut, which may be compared with the 
density anticipated in embankment. 


Laboratory Testing 


A completely equipped soil testing laboratory is essen- 
tial for the successful execution of embankment com- 
paction control. Standard tests for embankment soils in 
Ohio include mechanical analysis by sieve and hydrome- 
ter, lower liquid limit, lower plastic limit, shrinkage 
limit and ratio, field moisture equivalent, and the mois- 
ture-density or Proctor test. Of these the moisture- 
density test is of fundamental importance, and since the 
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density and optimum moisture vary for each soil type, it 
is the practice in Ohio to make a moisture-density curve 
for each sample of embankment soil. 

Briefly, the laboratory procedure for obtaining the 
moisture-density curve is to make several determinations 
through a variable moisture range, each of which con- 
sists of compacting the soil in the density cylinder in 
the standard manner and obtaining the weight per cubic 
foot, moisture content, and penetration resistance for 
each determination. Using the data thus obtained, wet 
and dry weight densities and penetration resistance 
values are computed and plotted against the correspond- 
ing moisture content for each determination. Curves 
through these points give the density control chart which 
establishes the optimum moisture and maximum density 
for the soil, under standard compaction conditions. Den- 
sity control charts thus prepared are sent to the field for 
use in controlling embankment compaction. 


Field Compaction Control 


The purpose of embankment compaction control is 
(1) To maintain the moisture content near the optimum 
for the soil being placed and (2) Then to secure satis- 
factory compaction. During embankment construction 
these factors are controlled by means of field tests and 
the laboratory density chart. 

To determine the moisture content of soil by use of 


Fig. 5—Removing Soil From a Compacted Layer wf Earth 
Embankment During a Field Compaction Test. 


the chart, the field operator compacts the soil in the 
cylinder in the standard manner and obtains the weight 
and penetration resistance. Referring these two deter- 
minations to the chart for that material, the moisture 
content can be picked off. When the moisture content of 
the soil being placed is found to be below the optimum, 
the soil is sprinkled with water; when the moisture con- 
tent is found to be above the optimum, the material is 
subjected to a longer rolling period or it is spread in 
thin layers for drying before rolling. 

To determine the compaction of a rolled layer of soil, 
about 5 Ibs. of soil are removed from the embankment 
with an auger and weighed, and the moisture content 
determined as just described. The volume that this soil 
occupied in the embankment is then determined by using 
a sand of predetermined weight per cubic foot and the 
apparatus shown in Fig. 6. Using the data thus obtained 
the wet and dry weight densities of the compacted soil 
can be computed. By considering the peak of the dry 
weight curve to be 100 per cent compaction, the per cent 
compaction of the rolled embankment may then be com- 
puted. When the compaction is found to be less than 
specification requirements, more rolling is required. 


Typical Curves 


The situation which has most hampered effective em- 
bankment control has been the case where a change of 
naterial is unexpectedly encountered in cut or borrow 


Fig. 6—Determining the V ol- 
ume of the Compacted Soil 
Removed From the Embank- 
ment During a Field Com- 
paction Test. 


Fig. 7—Compacting Soil in 
the Cylinder During a Field 
Compaction Test. 
pit. When this occurs the problem is presented of not 
having a density curve available representing the new 
material with which to control compaction. As a solu- 
tion to this problem, Ohio has devised a set of typical 
curves which consists of a series of density curves repre- 
senting each of the soil types frequently encountered in 
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Procedure When Sample Contains No Stone On #4 Sieve 


. Wt. per cu. ft. of wet soil in fill (#3+2#16).. 
. Wet. of dry soil in one cu. ft. of fill 
=(100x #17) + (100+per cent moisture - - 
. Max. dry wt. per cu. ft. from Lab. No. So. 
. Compaction <= (218+ 419) K 100 once ccccccccccsessesesesneersneeevnee 


Procedure When Sample Contains Stone On #4 Sieve 


. Wt. of stone retained on #4 sieve removed from sample... 
. 1-8 wt. of stone retained on #4 sieve (#21+-8) .................. 
. Wt. of wet sample less 1-8 wt. of stone (#38 - #22)..........< 
4. Wt. of wet soil in one cu. ft. of fill (423416)... 
25. Wt. of dry soil in one cu. ft. of fill 
==(100 #24) + (100+per cent moisture - - #11)..... a 
26. Max. dry wt. per cu. ft. from Lab. No. So - — 
27. Compaction with stone removed=-(#25— #26) x 100... = 
*—Three or more tests. 
**—-Multiply average scale reading by reciprocal of end area, as 8020, 80x 10, 80x3 or 80x2, ete. 


: “Sampling and Testing Soils For Use in Embankment, No. 3” furnished by the Laboratory June 23, 
1937 for explanation of procedure. 





Computed by Laboratory check by 


Fig. 8—A Sample Sheet for “Report on Embankment C cnaetion 


Showing Ohio’s Procedure for Calculating and Recording 
Data for Each Compaction Test. 
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the state. The typical curve which represents the soil 
in question may be selected by compacting the soil in 
the cylinder in the standard manner and obtaining the 
wet weight per cubic foot and penetration resistance de- 
terminations, which are plotted on the typical curves. 
The curve from which these two determinations give 
moisture contents which most nearly coincide is chosen 
as being the one which closely approaches the true curve 
for the material. Having selected the proper one of the 
typical curves, compaction determinations proceed in the 
usual manner. Results of many check tests using both 
typical curves and individual curves have shown that 
typical curves can be used with reasonable accuracy when 
individual curves are not available. 


+ 


+ 


STATE HIGHWAY TESTING LABORATORY 


RESULTS OF TESTS ON 2698 OHIO 
SAMPLES RECEIVED PRIOR TO 


Fig. 9—Ohto’s Typical Curves, Used to Control Compaction When Individual Curves for the 
Soil Being Placed Are Temporarily Not Available. 
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Ohio's Embankment Specification 


Ohio includes large areas of quite variable residual 
and glacial soils, and the maximum dry weights of these 
soils as determined by the standard density test vary 
through a wide range, from approximately 85 to 135 Ibs. 
per cubic foot. By careful study of these-soils and their 
performance in fills, the following facts have been estab- 
lished : 

(1) The suitability of soil for use in embankment 
varies directly with the maximum dry weight of 
the soil. 

(2) The performance of a soil in embankment varies 
with the conditions under which the soil is placed ; 

that is, the height of embank- 
ment, and whether or not it will 
be subject to inundation by 
floods. 

Recognizing these important 
facts, Ohio has been original in 
incorporating these features in 
a practical specification which 
establishes the compaction re- 
quirements for different soils 
based on the conditions under 
which the soils are placed. The 
following table and _ suitability 
requirements are taken from the 
embankment section of the Ohio 
State Highway Department’s 
Construction and Material Spe- 
cifications of March, 1939. 

For soil, each layer shall be 
rolled until its density is not less 
than the per cent of the maxi- 
mum density prescribed in Ta- 
ble I. 

Construction Methods 


As required by specification, 
soil in embankment construction 
is spread in successive level 
layers of not more than 8 ins. in 
thickness (loose depth) for the 
full width of the cross section, 
and rolled until the required 
density is attained. In order to 
insure adequate compaction of 
the outer edges of the embank- 
ment, the use of a tamping roller 
is required for the outer 5 ft. of 
each layer, measured horizon- 
tally from the face of the slope. 
The balance of the fill may be 
compacted by either a tamping 
roller or a Type 3-E roller. Al- 
though it is recognized that 
some compaction is obtained by 
the movement over the em- 
bankment of heavy construc- 
tion equipment such as trac- 
tors, trucks, and earth moving 
wagons, such compaction is not 
accomplished with enough uni- 
formity to eliminate the neces- 
sity of subsequent rolling. 


Further Investigation 
Planned 


Although rapid progress has 
been made in recent years in the 
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TABLE I—EMBANKMENT SOIL COMPACTION 
REQUIREMENTS 
—Condition IJ———— 
Fills Exceeding 10 Ft. in 
Height, or Subject to Long 
Periods of Flooding 
Minimum 
Field 
Compaction 
Requirements 
(Per Cent of 
Dry + teen 


100.0 
100.0 
95.0 
90.0 
90.0 





— ——Condition I- 
Fills 10 Ft. or Less in Height, 
and Not Subject to Exten- 
sive Floods 
Minimum 
Field 
Compaction 
Requirements 
(Per Cent of 
Dry Weight) 


Maximum 
Laboratory 
Dry Weight* 
(Pounds per 
Cu. Ft.) 
94.9 and less 
95.0- 99.9 
100.0-109.9 
110.0-119.9 
120.0-129.9 
130.0 and more 


Maximum 
Laboratory 
Dry Weight* 
(Pounds per 

Cu. Ft.) 
89.9 and less 
90.0- 99.9 95 
100.0-109.9 95 
110.0-119.9 0 
120.0-129.9 90 
130.0 and more 90 


*Maximum laboratory dry weight is obtained as described in 
“Information from the Laboratory, No. 3, Sampling and Testing 
Soil for Use in Embankment.” 

+Soils having maximum dry weights of less than 89.9 pounds 
per cubic foot will be considered unsatisfactory and shall not be 
used in embankment. 

tSoils having maximum dry weights of less than 94.9 pounds 
per cubic foot will be considered unsatisfactory and shall not be 
used in embankment under Condition II requirements. 

Soil, in addition to the above requirements, shall have a liquid 
limit of not to exceed 65 and the minimum plasticity index num- 
ber of soil with liquid limits between 35 and 65 shall be not less 
than that determined by the formula 0.6 Liquid Limit minus 9.0. 


improvement of embankment construction methods, it is 
recognized that additional information on the following 
subjects is desirable: 

1. The relation between the settlement of embankment 
foundations and the settlement of compacted fills. 

2. Time and cost records for securing adequate com- 


paction with various types of rollers. 


Fig. 10—An Embankment Failure Which Resulted from Poorly 
Compacted Material. 


Fig. 11—Watering a Layer of Embankment Soil to Obtain the 
Optimum Moisture Content. 


Fig. 12—Embankment Compaction with a Three-Wheeled Roller. 


Compaction with a Pneumatic-Tired 


Fig. 13—Embankment 
Roller. 


14—Embankment Compaction with Sheepsfoot Tamping 


Rollers in Tandem. 


The economics of moisture control. 
The relation of the thickness of layers to compac- 
tion results. 

5. Comparison of compaction results obtained using 
different types of rollers. 

These subjects are being studied by means of experi- 
mental embankments and complete summaries of all 
embankment control data obtained on Ohio state projects, 
and in the interest of further progress in embankment 
construction methods, the Ohio Department of Highways 
will continue to devote time and attention to the matter 
of obtaining additional information concerning the con- 
struction of stable embankments. 

v 

Army Highway Map.—The Chief of Staff of the 
U.S. Army has approved a War Department special 
highway map giving the strategic roads of the nation 
from a military and industrial mobilization point of 
view. 
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REJUVENATING 


Roads and Streets 


CEMENT CONCRETE HIGHWAYS 


system has been under way only about ten and fifteen 

years. The primary aim of the state highway de- 
partment was to build as many miles of all-weather motor 
road as possible. For those earlier roads cement concrete 
pavement was employed almost exclusively, since it was 
not until later that the less expensive bituminous-mix 
type surfaces were perfected to a degree that made them 
more economical for general use. Today there still is a 
great deal of hard-surfacing yet to be done throughout 
the state, but in spite of the fact that the need for new 
construction still is of major importance, it now is neces- 
sary to reconsider certain of the older pavements which 
for one reason or another are becoming inadequate for 
the rapidly increasing demands put upon them. 

While the latest design and construction methods are 
being incorporated in all new work, anything which will 
prolong the usefulness of already depreciating facilities 
is an economic gain. At the present time, it is the major 
arteries which most often are in need of reconstruction. 
This is natural, because the main roads were the first to 
be improved, and now begin to show their age about the 
time the secondary lines are receiving the benefits of 
advanced treatment. At this stage, maintenance better- 
ments can be made which will retard the necessity of 
complete or partial reconstruction involving a dispro- 
portionate loss of the existing investment. 

Probably one of the most important factors which 
threatens the efficiency of the older roads is the steady in- 
crease of motor vehicle use. While generally the traffic 
in Vermont does not demand the construction of multiple- 
lane highways, at the same time the old standard of an 
18-ft. surface is proving to be just under the minimum 
required on the most heavily travelled sections. New 
surfaces are being built 20 ft. wide, but in many instances 


] N VERMONT the development of a modern highway 


Gravel in Local Bank Is Crushed and Stockpiled. It Is Then 
Mixed With Tar by a Power Shovel. 


In Vermont 


By A. J. RUNNALS 


Road Engineer, 
Vermont State Highway Department 


Shoulders Were Constructed on a Mile of Road Each Day. 


the narrower concrete pavements on the principal high- 
ways also need at least this slightly greater width. 

For the present this particular problem of width is 
being solved at comparatively small expense by the con- 
struction of 3-ft. bituminous shoulders. In a few in- 
stances the existing gravel shoulders simply have been 
treated, but the most satisfactory results are obtained 
with the installation of entirely new-mixed shoulders. 
These not only give an increased safety factor to traffic, 
especially where heavy trucking is concerned, but also 
decrease the subsequent maintenance costs of the shoul- 
ders. During the past two years (1937 and 1938) 102 
road miles have been improved in this way at an average 
cost of $1,200 per mile, which includes a shoulder on each 
side. This is a distinct saving over the alternative addi- 
tion of another pavement slab which is not absolutely 
necessary. 

a\ typical job of bituminous shoulder construction was 
done last year on the entire thirty-eight miles of U. S. 
Route 2 between Montpelier and Burlington. No special 
equipment was used, and about a mile of road was com- 
pleted each day. 

The existing gravel shoulders first were excavated by 
a grader to a width of 3 ft. 0 in. and a depth of 2% in. 
For this purpose a regular grader blade was cut off to 
3 ft. 6 in., which gave the width desired. The grading 
was finished by hand. 

The shoulder material was gravel from two local banks. 
This was crushed and screened to a maximum of 1% in., 
and stocked in medium size piles at the pit. These piles 
were then treated with 65 per cent tar T.H.A. 1, and 35 
per cent 20-viscosity tar, and mixed with a power shovel. 
This blend was found to be the heaviest that could be 
worked econoinically. 

The bituminous-mix was trucked onto the project and 
placed with a spreader-box. The long opening at the 
bottom of the box was closed to about 2 ft. 9 in. by weld- 
ing a sloping steel plate on the inside, which deposited 
just the right amount of material. The shoulders finally 
were rolled with a 5-ton machine. 

Although not enough time has elapsed to prove the 
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durability of bituminous shoulders built in this manner, 
it is not expected that excessive replacement will be nec- 
essary. Probably retreatment will be advisable in about 
five years. 

In so far as the actual concrete pavement itself is 
concerned, there are certain locations in Vermont where 
its condition has become bad enough to require some 
immediate attention. There are, of course, a great many 
reasons for pavement failure, among them the heaving 
and cracking directly attributable to poor sub-grade con- 
struction. But most important is that state of progres- 
sive scaling which has become the object of considerable 
research in this country today. The cause of such scaling 
is not definitely known, nor is it particularly pertinent 
to this discussion. However, it apparently is most preva- 
lent in the northern states where climatic conditions 


The Bituminous Mix Was Placed With a Spreader Box. 


fluctuate between extremes of hot and cold. Whatever 
may be the cause, when the scaling has reached a stage 
of serious disintegration, further deterioration can be 
prevented by treating the entire surface with bituminous 
material. In extreme cases of failure a mixed-in-place 
surface may je constructed on the old pavement, but 
generally a simple surface treatment has been found 
satisfactory. 

Treating the Surface.—Although there may be 
some variation in actual details, the usual method of 
treating concrete pavement consists of an application of 
bituminous material covered with peastone. After clean- 
ing the pavement, it is primed with a spray of light fuel 
oil, light cutback asphalt, or light tar. The bitumen— 
either tar or asphalt—then is applied at a rate of from 
one-fifth to one-quarter gallons per square yard. This 


Next, the Shoulders Were Rolled. 


Badly Scaled Surface Requiring Immediate Attention, 


is covered immediately with between 25 and 30 lbs. of 
peastone to the square yard, and finally rolled. It is 
considered best, particularly if the stone is at all dirty, 
also to prime the peastone with the same material used 
as a pavement primer. About two hundred linear feet 
of surface usually is treated at one time, two trucks with 
spreader-boxes being sufficient to handle the required 
cover. 

There follows a summary of materials and methods 
used in three Vermont highway districts where most of 
this surface treating work was done in 1939. 


District No. 10— 
Crushed traprock (136 tons per mile). 


Stone primed with 40 per cent cutback asphalt RC-5 
and 60 per cent fuel oil (1 gal. per sq. yd.). 


Pavement primed with fuel oil (60 gals. per mile). 


Bituminous material: Cutback asphalt RC-5 (0.2-0.25 


gal. per sq. yd.). 
Cost : $880 per mile. 


Bituminous Material Is Applied and Covered With Peastone. 


Note: Stone peeled on section treated just before a 
rain. 

District No. 8— 

Crushed limestone. 

Stone primed with cutback asphalt MC-1. 

Pavement not primed. 


gal. per sq. yd.). 

Cost: Approximately $1,000 per mile. 

Note: Tar was used instead of asphalt on hills and 
curves to prevent possible slippery surface. 

District No. 9— 

Crushed gravel (25 to 30 Ib. per sq. yd.). 

Stone not primed. 

Pavement primed with fuel oil. 





Rolling the Peastone Directly Following Its Application. 


situminous material: Tar T.H.A. 1 (0.2-0.25 gal. per 
sq. yd.). 

Cost : $925 per mile. 

Note: Crushed gravel should have been primed. 

When a section of concrete pavement has reached a 
particularly bad condition due to extreme cracking and 
breaking-up, it is advisable to add a_bituminous-mix 
surface of from 1% in. to 2% in. thick. One outstanding 
example of the success of such treatment in Vermont is 
on U. S. Route 7 between Vergennes and Burlington. 
The original project was built in 1928 and ten years later 
a field investigation showed that 83 per cent of the sur- 
face area was in an advanced stage of disintegration. (It 
is interesting to note, in passing, that an adjoining proj- 
ect two years older is in almost perfect condition today. ) 
The materials used for the new top were peastone, sand, 
and a blend of 50 per cent tar T.H.A. 1 and 50 per cent 
40-viscosity tar. 

The pavement was primed with 0.2 gal. of the bitu- 
minous material per square yard. The peastone (24) and 
sand (1%) were spread on the surface and treated at a 
rate of 0.5 gals. per square yard; then mixed in place 
with a power grader and rolled. The surface was sealed 
with tar T.H.A. 1 (0.2 gals. per square yard) and covered 
with gravel peastone. A year later this section was re- 
treated with hot tar T.11.A. 1 and limestone chips (pea- 
stone size) as an added precaution. 

The standard bituminous surfaces which are added to 
old concrete pavement cost up to the neighborhood of 
$15,000 per mile, depending upon the thickness and 
width. These, of course, do not come under the heading 
of surface treatment, for they are entirely new surfaces 
using the concrete as a sub-base. Even these, however, 
under normal Vermont traffic conditions, are econom- 
ically preferable to complete replacement of the existing 
pavement. 
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COUNTY REPORT 


To keep the 


— 
3oard of County Supervisors and the 
people of Washtenaw County, Mich., fully informed on 
the activities of the county road commission, the Board 
of County Road Commissioners has issued their Twenty- 


First Annual Report. It describes the work accom- 
plished and includes a statement of the financial condi- 
tion of road funds. Out of $494,239.23 income, they 
expended $472,788.31. One interesting feature was the 
notation to the effect that Washtenaw County, and many 
others in Michigan, adopted a system of recording main- 
tenance expenditures according to the plan approved by a 
committee of the American Road Builders’ Association. 
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STORAGE AND HANDLING OF 
EXPLOSIVES 


SEFUL suggestions on the safe storage and han- 

dling of explosives were given by Cecil Fisher, 
manager of the Storage and Delivery Section, Explosives 
Department, E. I. du Pont de Nemours & Co., in an 
address presented Oct. 18 at the National Safety Council 
meeting. 

Explosives left or stored where they can absorb mois- 
ture will have a lowered efficiency which means loss of 
money value to the purchaser. Explosives stored in damp 
underground locations, left on damp ground, or in the 
open air unprotected from the elements will not give the 
most satisfactory results and may cause misfires. 

Suitable storage is not a question of individual opinion, 
but is based upon the characteristics of the explosives 
and has been standardized through years of experience. 
It may be defined as protection from moisture, the 
weather, fire, excessive heat, theft and entry by un- 
authorized persons. 

Failure to move the oldest stock first may not only 
cause misfires, but have even more serious results. In- 
coming fresh stock should never be piled in front of 
stock already on hand. 

The location of the magazine should be such that in 
the event of an explosion of the contents of the maga- 
zine, there will not be any injury to persons or damage 
to buildings or other property in the vicinity of the mag- 
azine. The American Table of Distances specifies the 
distance magazines containing given quantities of explo- 
sives should be located from inhabited buildings, rail- 
ways and highways. If there is no barricade around the 
magazine, these distances should be doubled. 

It may sometimes be found impossible to provide the 
desired storage in one magazine and comply with the 
Table of Distances or state laws. In such cases two or 
more magazines may be erected to reduce the amount 
stored in each so as to conform to the table or state law. 


If more than one magazine is built in the same location, 
each magazine (except blasting or electric blasting caps) 
containing more than 5,000 lbs. of explosives and not 
over 25,000 Ibs. should be at least 200 ft. from any other 
magazine, and if over 25,000 Ibs. of explosives are to be 
stored in a magazine, the distance between such magazine 
(200 ft.) should be increased to 2% ft. for each addi- 
tional 1,000 Ibs. over 25,000 Ibs. 

The distances between magazines may be reduced one- 
half if the magazines are effectually protected by 
barricades. 


It is appreciated that cost of operation is an important 
factor in any business, but certainly in the case of a mag- 
azine location safety must be considered first, as the 
probable loss of life and the cost of other damage is far 
out of proportion to the amount involved in the addi- 
tional expense of operating a safely located magazine 
versus one that is located merely from a cost of operation 
or convenience point of view. 

No markings of any kind should be painted on storage 
magazines unless required by state law. It has been found 
that markings or signs on magazines become targets and 
invite irresponsible persons to shoot at the buildings. 

Care should be taken in the selection of men chosen 
to handle explosives ; most experienced men are familiar 
with the hazards met with in the use of explosives but 
some are careless and negligent of these hazards. Care- 
lessness, ignorance and false bravery are the characteris- 
tics that the explosives user can well do without and 
men having these characteristics should not be permitted 
on the loading crews. 
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Colorado Completes 


AMERICA'S HIGHEST HIGHWAY— 
Up Mount Evans 


New Road Is Oiled to an 
Elevation of 12,740 Feet 


completed five summer seasons of highway work 

high up in the clouds. The result is a 14-mile sec- 
tion of America’s highest highway, nine miles of it oil- 
surfaced, that takes the motorist up and up and up by 
easy grade to the crest of one of Colorado’s highest peaks, 
Mount Evans. 

Mount Evans is 14,259 ft. high, measured from sea 
level. It is eleventh highest, among 50 Colorado peaks that 
have an elevation of 14,000 ft. or more. 

From Denver the summit of the mountain is 62 miles 
distant—an easy two-hour’s drive that literally puts the 
motorist high in the sky yet keeps his feet on firm 
ground. The drive is impressive, the views are expansive, 
the scenery is awe-inspiring. 

First Road 

The newly-completed highway is in fact a rebuilt 
highway. Back in 1921 a survey crew of the state high- 
way department began the arduous job of climbing the 
mountain sides daily and contending with all degrees and 
kinds of weather, from early spring until late fall, as it 
undertook to lay out the route for a road with maximum 
grades of 6 per cent up to the mountain top. Before the 
crew had completed its work on the whole line the first 
contract was let in 1922, by the state highway depart- 
ment, as an initial step towards building the road. 

During the succeeding years three other contracts were 
let until finally, in September, 1927, a road 14.4 miles 
long had been built, extending from Echo Lake, elevation 
10,605 feet, up the mountain to a level area located 148 
ft. below the summit of the peak. There the road stopped. 
It had to stop there for the reason that Nature, some 
millions of years ago, had piled huge boulders on top 
of each other that ended in a jagged peak, 14,259 ft. above 
sea level. The original roadway varied from a width of 
16 ft. on sidehill slopes to 24 ft. through cuts and on 
fills. Shoulders of the road had a slope of 1% to 1. Ap- 


( canphetet Sr state highway department has just 


Construction in Progress Above Timberline on Mount Evans 
Highway. 


Bulldozer Clearing Away a 40-Ft. Drift at Elevation 11,000 Ft. 
Preparatory to Starting Construction Work. 


proximately 70,000 yards of rock and 50,000 yards of 
common excavation were required in building the road. 
The cost amounted to $190,000. 

The road deteriorated rapidly due to the fact that (1) 
the barren and steep slopes above timberline permitted 
water to run off rapidly as the snow melted in the spring 
months and as rain fell in the summer months; (2) the 
roadway was not surfaced with select material because of 
the high cost; (3) maintenance of the road—the respon- 
sibility of the county in which the route is located—was 
neglected. (In Colorado, the state maintains the federal 
aid highways while the counties are responsible for main- 
tenance of the state highways not on the federal aid sys- 
tem.) 

As a result of this combination of conditions the road- 
bed became very rough in a few years. As time went on 
one was compelled to drive chiefly over rocks and boul- 
ders jutting from the roadbed. Some sections of the road 
were washed down the mountain side leaving narrow sec- 
tions that were either impassable or too dangerous to 
travel. 


Improvement Program 


Following the passage of the Emergency Relief Ap- 
propriation Act by Congress, in July, 1935, the State 
Highway Department applied for and received approval 
of the expenditure of $140,000 of federal funds for re- 
building, widening and improving a section of the Mount 
Evans road. Since the work was to be done by force 
account to provide immediate employment, State High- 
way Engineer Chas. D. Vail directed that the project be 
handled under the supervision of the maintenance de- 
partment. In mid-August, 1935, a road camp was estab- 
lished on Mount Evans, just below timberline, at an ele- 
vation of about 11,250 ft. A crew of men, averaging 215 
per week, was put to work on the highway. Operations 
were continued until October 30th, when sub-zero tem- 
peratures and deep snows forced a halt for the season. 

Work was resumed June 22, 1936, and continued until 
late September, with an average of 141 men working. In 
1937, an average of 40 men worked from June 20 until 
October 22, at which time the federal project was ter- 
minated. About six miles of the route had been improved. 





“End of the Road” or “Top of the World”’—on Top of Mount 

Evans. The Rocks in the Upper Right Hand Corner Form the 

Peak of the Mountain, 14,259 Ft. Elevation; and This Is Only the 
Eleventh Highest Peak in Cylorado. 


Equipment used included a bulldozer, three compressors, 
two power shovels, and a few trucks. 

Plans were prepared, providing for shaping up the 
roadbed and laying a plant mix mat, 2% in. thick and 
20 ft. wide, with a few sections only 18 ft. wide. They 
called for oiling the highway the entire distance from 
Echo Lake to the summit of Mount Evans, 14.4 miles. 
When bids were opened in April, 1939, only two con- 
tractors had submitted bids and the lowest of these was 
$195,815. “That job is a big gamble,” the contractors 
said. They had to contend with all kinds of weather, 
mostly wet, they pointed out; machinery and labor was 
not efficient at such high altitudes, etc. 

The plans were revised. The length of the project was 
cut to 9.1 miles and the mat was thinned to 2 inches. 
New bids were advertised. When they were opened in 
May, Hamilton and Gleason, contractors of Denver, were 
low with a bid of $104,380. They were awarded the 
contract. 

Snow Clearance 

The P.W.A. project under which terms the highway 
was to be surfaced, provided that the road was to be 
cleared of snow by state highway crews. In accordance 
with this agreement, the maintenance department as- 
signed a bulldozer and crew to the job. The snow clear- 
ance work began April 20th. By June 2 the crew had 
cleared the road to the summit at a cost of approximately 
$1,150. 

The contracting firm set up camp and equipment on 


Se Oe 


Looking Back Over the Highway from the Top of Mount Evans. 
Section of Oiled Road Above Timberline. 
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the site used during the road construction in earlier years. 
The materials testing laboratory of the state highway de- 
partment had located a satisfactory gravel pit adjacent 
to the camp site. As per agreement, the contractors 
cleaned the ditches and shaped the roadbed, which had 
deteriorated somewhat from the past winter’s storms and 
early spring thaws. At the same time the gravel crusher 
began operations. 

Specifications called for the use of MC-5 oil in the base 
course and RC-2 in the seal coat. Crushed rock in the 
base course was graded as follows: Passing 1-in. screen, 
100 per cent; 34-in. screen, not more than 75 per cent; 
10-mesh, 30 to 50 per cent; 40-mesh, more than double 
of that passing 200-mesh ; 200-mesh, 5 to 15 per cent. 


State Funds Finish Job 


In 1938 state funds were provided to complete the 
work. Under the direction of D. N. Stewart, superin- 
tendent of maintenance, an average of 80 men were em- 
ployed. Equipment included 5 bulldozers, 5 power shovels, 
6 compressors, 11 trucks, and 3 dumptors. When opera- 
tions were completed, October 1, the road had been im- 
proved to the summit. 

For the first seven miles the roadway had been widened 
to 26 ft. The next 2 miles were widened to 24 ft. and 


Section of the Oiled Road Before Seal Coat Was Applied. View 
Looking Toward Summit Lake (in Background) at Elevation 
12,740 Ft. 


the last 5 miles to the summit were widened to 20 ft. 
Approximately 190,000 cu. yds. of rock and common 
excavation had been moved. The work had cost $280,000 
of state and federal funds. 

Curves had been amply widened and a number of 
drive-outs for parking were built. Numerous culverts 
were installed as proper drainage had been one of the 
drawbacks of the first road built. The culverts were pro- 
vided with rubble masonry headwalls. 

No guard rails were erected as it was deemed more 
economical to widen the road. Thus the guard rails could 
be dispensed with and the cost of clearing the road of 
snow in the spring would of consequence be cheaper. 
Also, motorists are not inclined to drive fast or reck- 
lessly on this type of mountain road. 

All sorts of difficulties had been encountered due to 
the altitude. Machinery did not function as efficiently as 
at lower altitudes. Neither did the workmen, and the 
turnover in labor was high. Some lasted only a few days, 
unable to work in the rarefied atmosphere found in high 
altitudes. Work had been frequently interrupted by driv- 
ing rain and hail storms that came slashing over the 
mountain. Snowstorms and attendant cold temperatures 
added to the inconvenience of the workers in the early 
fall months. 
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“We Save the Best Picture Till the Last”’—Ed. Dedication of 

Mount Evans Highway, Completed Aug. 18, 1939. Even Chief 

White Eagle Thought Miss Louise Simon of Denver Was a 
Peach. 


Oil-Surfacing 


State Highway Engineer Vail determined that an oil- 
surface would make the highway one of the outstanding 
mountain drives in America as well as conserve much of 
the investment that had been made in the road. Accord- 
ingly an application was made and approval was received 
from the federal government of a P.W.A. grant which, 
with state funds, made $100,000 available for the sur- 
facing work. Screenings for the sealcoat were as fol- 
lows: Passing 3-in., 95 per cent; passing 10-mesh 
screen, not more than 10 per cent; passing 200-mesh, 
not more than 2 per cent. 

A paving machine was moved onto the job, in order to 
get an even distribution and spread of the mat. This re- 
sulted in a very nice job. Beginning at the upper end 
ot the project, 5.3 miles from the summit of the mountain, 
the oil mat was spread down the highway in half-widths 
in order to permit travel during the oiling operations. 
Favored by the dryest summer season Colorado has ex- 
perienced in several years, the oiling work proceeded at 
an orderly pace. Seal coating operations were completed 
in September. The chip rock surface providing excellent 
traction, is a distinct safety asset in wet weather. The high- 
way is now open to travel from about June 1 to Oct. 10. 


v 
SPECIAL BARRIER FOR PREVENTING 
ROCK FALLS 


HE recently completed reconstruction of State Route 

906 between Monessen and Webster, Pa., was one in 
which engineering ingenuity solved a combination of 
problems not often met in highway construction. 

The original highway, although an important traffic 
artery, was only 16 ft. wide, crowded between the main 
line of the P. & L. E. R. R. on one side and precipitous 
rocky cliffs on the other. Under the present reconstruc- 
tion the highway has been widened to 24 ft. 


This was a project of the Pennsylvania Department of 
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Highways with Federal aid. It was awarded to Tri-State 
Engineering Co., Cumberland, Md., about Oct. 1, 1938. 
The length of the project is 2.41 miles, and the cost of 
reconstruction was $243,000. 

In order to provide the greater width required, about 
12,000 cu. yds. of stone were blasted and excavated from 
the rock cliffs. On the railroad side of the highway 
was built a specially reinforced 5-ft. high concrete wall, 
and on this was erected highway guard. The drainage 
from highway surface is toward the hill or cliff side, and 
is carried back under the highway through drainage pipes. 
On the cliff-side of the highway is a special reinforced 
concrete curb 10 ins. high and 5,800 ft. long. 

An unusual feature of this project is an especially de- 
signed rock barrier rising 23 ft. above the pavement. 
The three sections of this rock barrier total 3,435 ft. in 
length. The rock barrier consists of 6-in. H-beams braced 
with %-in. galvanized rods. The anchorages for the bar- 
rier are grouted into holes in the rock cliffs 3 ins. in 
diameter and 6 ft. deep. All of the steel used in the 
barrier is copper-bearing steel for greater resistance to 
atmospheric corrosion. The fabric erected on the barrier 
is 4 in. by 6 in., %-in. and No. 9 gauge galvanized 
welded wire mesh. There are four 60-in. panels of this 
mesh mounted on the beams, two on the vertical section: 
and two on the angle section. The panel lengths are 90 
ft., attached to the beams at the terminals with springs 
designed to absorb the shock of impact of falling stones. 
The weight of the mesh material is 68 lbs. per 100 sq ft., 
and the area totals approximately 68,700 sq. ft. The H- 
beams were fabricated by Fort Pitt Bridge Co., and the 
welded wire mesh was furnished by Pittsburgh Steel Co. 
A. E. McNabb, an engineer of the Pittsburgh Steel Co., 
assisted in the design of the rock barrier. The entire 
highway project has been under the supervision of Ray 


Beckner of the Tri-State Engineering Co. The recon- 
structed highway was formally opened on Oct. 6. 


Installation of Specially Designed Rock Barrier. 





OBSERVATIONS 
BY THE WAY 


A. PUDDLE JUMPER 


@ Observations of a salesman on 
vacation in his native state, Wiscon- 
sin: Wisconsin’s “No Passing” signs 
on U. S. 12 and 14 between Madison 
and Middleton impress us as having 
a lot of merit. Motorists are really 
respecting them and it is our guess 
that they'll prevent a few head-on 
collisions. In talking with Mr. E. L. 
Roettiger, State Highway Engineer, 
we learned that this is in the nature 
of an experiment, but the idea will 
be expanded if it works out satisfac- 
torily. 


Saw two rather major accidents in 
the two-hour trip on that splendid 
superhighway between Milwaukee 
and Chicago. Will we ever be able 
to “educate” carelessness out of the 
motorist ? 


When you're travelling with a cou- 
ple of youngsters, one of whom is 
constantly yelling for a drink, those 
roadside wells make a big hit. Didn’t 
see very many of them in the south- 
ern part of Wisconsin, at least not 
nearly as many as we have in Ohio. 


Wonder what this salesman’s home 
town population was before Milwau- 
kee moved in ?—Ed. 


F. D. R. has been talking about 
decentralization insofar as population 
is concerned. Good highways will 
certainly help that cause along. Since 
that fine new road between Madison 
and Middleton (the old home town) 
was built, the latter has had a big 
influx of Madison people. It’s only 
6 miles between the 2 towns and 
many Madison people have moved to 
Middleton to get the benefit of small- 
town (pop.: 892) living, not to men- 
tion considerably cheaper rents. 

* e 
@ The successful bidder glanced at 
the menu, and then looked up at the 
pretty waitress. 

“Nice day, little one,” he began. 

“Yes, it is,” she answered, “and 


so was yesterday, and my name is 
Ella, and I know I’m a little peach 
and have pretty blue eyes, and I’ve 
been here quite a while, and I like 
the place, and I don’t think I’m too 
nice a girl to be working in a hotel; 
if I did I’d quit the job, and my wages 
are satisfactory, and I don’t know 
if there’s a dance in town tonight, 
and if there is I won't go with you, 
and I’m from the country, and I’m 
a respectable girl, and my brother 
is the cook in this hotel, and he 
weighs 200 pounds, and last week he 
wiped up this dining room floor with 
a fresh contractor who tried to make 
a date with me. Now, what'll you 
have?” 

The dapper hopeful contractor said 
he wasn’t so very hungry, and a cup 
of coffee and some hot cakes 


would do. 
—From Montana Center Line—Slightly 
Changed, 


@ High altitude roads in Peru are 
seldom wide enough to permit a 
driver even momentary relaxation 
and, on three sections of one high- 
way, traffic is regulated by the cal- 
endar and not by stop-lights. That 
may sound odd, but, for example, be- 
tween Cerro de Pasco and Huanuco, 
on Mondays the traffic is toward one 
city and goes the opposite direction 
Tuesdays because the road, with 
drops of hundreds of feet on one 
side most of the way, is wide enough 
to accommodate only one vehicle. 
> + 


@ Dear A. P. J.: 

I noticed under the Puddle Jump- 
er on Page 32 of your July issue, 
some comment in regard to alkali 
soils causing pot-holes in the Utah- 
Idaho pavements. I think you should 
know that asphalt is affected neither 
by alkali nor practically all acids, and 
that whatever may have occurred to 
these pavements is caused by other 
conditions. I am quite familiar with 
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all of this area and it is my belief 
that pot-holing has usually resulted 
from bad drainage conditions, as is 
the case universally —B. E. G. 


@ Sequoia National Park, Sept. 5. 
—A transit was damaged on the 
Crystal Cave Road, August 3rd, when 
a female bear slapped the transit 
while within a hundred feet of the 
crew. The bear had been feeding on 
scraps of bread thrown away by the 
engineering crew when they ate their 
lunches. The bear evidently thought 
the crew was scavenging on the same 
scraps of lunch and, as both met, the 
bear slapped over the transit, dam- 
aging the vertical arc—E. T. Sco- 
yen, Superintendent. 

It makes a bear of a story, any- 
way.—Ed. 


@ Here three roads cross on an- 
other without a chance of accident. 
This is part of the parkway construc- 


tion on the Long Island end of the 
Bronx-Whitestone bridge in New 
York. 


@ Wonder when Detroit will emu- 
late Pittsburgh and put on a cam- 
paign against “jay-walking”’? We 
don’t know of any other large city 
that is so cursed with folks who walk 
against the red light. Surely is tough 
on the motorist. 
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@ If you have driven across as 
many rough, potholed, bumpy streets 
and roads as I have, you would get 
enthused, as I did, about the job one 
lone machine did in Clarendon Hills, 
Ill. The string of pictures shown 
herewith gives an idea, in the first 
one, of how rough the road was; in 
the last, how smooth the finished job 
appears. 

» a ae 

. es 

@ On UV. S. 99, north a ways out 
of Los Angeles, Calif., just before you 
drop down into the San Joaquin Val- 
ley, you come to Fort Tejon in Tejon 
Pass. About 300 ft. west of, the 
highway, or 200 ft. east of the ruins 
of the old fort, is Peter Lebec’s bear 
tree. This famous bear tree on the 
ridge route commemorates the death 


Photo Courtesy of Santa Fe Railway 


of Peter Lebec, a Frenchman engaged 
in trapping in the Tehachapi Moun- 
tains, after his encounter with a Cal- 
ifornia grizzly bear, on October 17, 
1837. After he shot the bear, sup- 
posing it dead, he went up to it. It 
caught and killed him. He was 
buried under the tree. 

| oe 
@ Jacobson and McKinley, contrac- 


tors from Pittsburgh, devised this 
steel I-beam pusher block for help- 
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ing to load the scrapers on their Al- 
ton-Wolcott (N. Y.) job. It is at- 
tached to the face of a bulldozer. The 
iron rod projecting upward from the 
center is the tractor operator’s guide 
to be sure the pusher block strikes 
the proper place on the rear end of 
the scrapers. 
ee e 


@ Field welding is characteristic on 
large highway jobs these days. In 


their zeal for “bigger and _ better 
loads,” tractor skinners “give ’em the 
gun” and something snaps. 


@_ Another splendid example of ero- 
sion control—on the grounds of Lib- 


bey-Owens-Ford on the outskirts of 


Toledo. 
* e 


@ Sign on the rear of Toledo street 
cars: “Motorists: Save a Life—Stop 
Back of This Car.” Toledo trolleys 
have an exit in the middle of the car. 


ee e 
“HEY—YOUSE GUYS” 


Shoot in 


Squib 


Occasionally 








A St. Paul 
effectively co-ordinating airplane and 
truck service. Planes bring fresh fish 
from distant points along the Cana- 
dian border to be picked up at the 
airports by highway units. 





packing company is 
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GOOD ROADS BUILD 


Crisp fall air, cheering crowds in the 
stands, twenty-two determined col- 
legians on the field, concentrating heart, 
brain and muscle on the task of “bring- 
ing home the pigskin” for alma mater. 
Come with me to any college football 
stadium next Saturday afternoon and 
you will see this picture come to life. 
Come with me outside the stadium walls 
and you will see an equally interesting 
picture. 

Hundreds of cars dot the campus. A 
luxurious limousine parks beside a 
student jalopy. The black sedan at the 
corner belongs to the family of the 
quarterback. His father, mother and 
kid brother drove 240 miles to see him 
star in today’s game. An enthusiastic 
“old grad” travels more than 600 miles 
from his home to the game every week- 
end in this sports roadster. Those cars 
with the out-of-state licenses brought 
half a hundred students from the visit- 
ing university to cheer their team to 
victory. Parents make the game oc- 
casion for a reunion with student off- 
spring. Alumni find it an opportunity 
to meet former classmates and relive 
college experiences. The state’s roads 
this morning were filled with cars 
bound for this college town. These same 
roads will tonight carry the homeward- 
bound motorists. 

Roads are, in fact, an important fac- 
tor in the popularity of modern foot- 
ball. No one in the state is too far 
away to be on hand for the grid-iron 
battle, if good roads link his home with 
the stadium. The giant modern 
stadium owes its construction to the 
modern roads which enable crowds of 
football fans to safely and convenient- 
ly drive to the game. Louisiana is an 
outstanding example of what a state’s 
roads can mean to college football. 
When Saturday rolls around, Louisiana 


FOOTBALL STADIUMS 


fans prepare to make a football day of 
it. Their first destination is New Or- 
leans, where Tulane tries for touch- 
downs. When the final whistle blows, 
they again start their cars—not to go 
home but to drive the 85 miles to Baton 
Rouge in time for dinner and some 
more good football, this time with the 
Louisiana State University eleven bat- 
tling beneath the are lights. Night 
games at LSU make this “double fea- 
ture” possible. Louisiana’s advanced 
highway program makes the gridiron- 
to-girdiron trip pleasurable. Colleges 
throughout the country are adopting 
this policy of playing a game in the 
afternoon while a neighboring college 
plays at night. In each case, good roads 
between the schools are essential for 
the motorist-fan’s enjoyment of two in 
one. 

Being no football expert, I cannot at- 
tempt to predict the teams that will 
meet in the Rose Bowl, the Sugar Bowl, 
the Cotton Bowl, the Orange Bowl and 
all the other bowls on January 1, 1940. 
One prediction I can make with cer- 
tainty, however. Whatever college 
colors are displayed on the field, hun- 
dreds of varicolored state license plates 
outside the bow] will testify to the thou- 
sands of miles covered by the cheering 
multitudes. The champions that meet 
in these gridiron duels, no matter how 
far away the state they represent, will 
all have cohorts in the stands. Fans 
will come from all the forty-eight states 
to view these New Year’s Day classics. 
A vast number of these fans will travel 
to the Bowls by motor. The safety, 
comfort and pleasure of this vast audi- 
ence will, therefore, depend on the high- 
ways to Pasadena, New Orleans, Dal- 
las and Miami which will bring them 
to the games and later take them home 
again. 


HIGHWAY ADVISORY COUN- 
CIL PASSES IMPORTANT 
RESOLUTIONS 


The National Highway Advisory 
Council of the American Road Builders’ 
Association met at the Stevens Hotel, 
Chicago, October 23. ARBA Engineer- 
Director Charles M. Upham presided at 
morning and afternoon sessions. ARBA 
President and Michigan State Highway 
Commissioner Murray D. Van Wagoner 
served as presiding officer at the eve- 
ning dinner-meeting. Speakers includ- 
ed Colonel Willard T. Chevalier, vice- 
president, McGraw-Hill Publishing Co., 
on “The Effect of the Highway Trans- 
portation System on our National 
Economy”; W. M. Aldous, chief, soils 
and paving unit, airport section, Civil 
Aeronautics Authority, on “Relation 
Between the Design and Construction 
of Airports and Highways”; Frederick 
W. Lovejoy, administration manager, 
District of Columbia planning survey, 
Public Roads Administration, on “Fed- 
eral Participation in the National High- 
way System”; Major A. B. McMullen, 
chief, airport section, Civil Aeronautics 
Authority, on “Needed Legislation for 
a National Airport System”; Robert E. 
Harper, ARBA director of public rela- 
tions, on “Selling Good Roads to the 
Public”; Mr. Upham on “Justification 
and Plan for an Increased Highway 
Program” and Mr. Van Wagoner on 
“Constitutional Amendments to Con- 
serve the Highway Revenue.” William 
M. Parrish, president ARBA Manufac- 
turers’ Division, and industrial sales 
executive, International Harvester 
Company, acquainted the council with 
the results of the October Road Show 
space allocation meeting. 

The council passed resolutions pro- 
viding for active continuation of the 
ARBA fight against the diversion of 
state and federal motor-vehicle taxes 
to non-highway purposes, recommend- 
ing creation of an airport division of 
the Civil Aeronautics Authority to take 
charge of federal airport construction, 
commending ARBA support of legisla- 
tion limiting WPA equipment pur- 
chases, urging use of the contract sys- 
tem by WPA and in all federal high- 
way, street and airport construction; 
requesting Congress to appropriate a 
substantial annual sum for the improve- 
ment of secondary roads, recommending 
the extension of federal aid to munic- 
ipalities and providing for the organi- 
zation of a Public Relations Division 
and an Airport Division of the Ameri- 
can Road Builders’ Association. 
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Nearly twice as many automobiles 
and trucks are in use in the United 
States as there are telephones. Latest 
estimates place the automobile regis- 
tration close to 30,000,000, while 
telephones number 15,000,000. 














PASSES IMPORTANT RESOLUTIONS 








With Our State Groups 








COLORADO 


A movement has been organized in 
Colorado to name an important moun- 
tain pass over the Continental Divide in 
honor of Charles D. Vail, state highway 
engineer and a member of the board of 
directors of the American Road Build- 
ers’ Association. The movement started 
when a recent meeting of the county 
commissioners of the Third District of 
Colorado adopted a resolution recom- 
mending such action. Vail Pass, if 
adopted, will name a new highway re- 
placing the old Monarch Pass roadway 
on U. S. Route 50. 


CONNECTICUT 


William R. Smith, a past president of 
the ARBA, was guest of honor at a re- 
cent testimonial dinner in New Haven, 
Conn. Approximately 100 members of 
the Connecticut Road Builders’ Associa- 
tion and representatives of the ARBA 
attended the dinner. James L. Mc- 
Govern, editor of the “Bridgeport Times- 
Star,” served as toastmaster. Mr. 








Smith, who is president of the Lane 
Construction Co., was presented with a 
bronze plaque bearing the inscription, 
“This testimonial is presented to Wil- 
liam R. Smith, the pioneer of the Amer- 
ican Road Builders’ Association, by his 
friends and admirers in the Connecticut 
Road Builders’ Association.” ARBA 
Engineer-Director Charles M. Upham 
was a principal speaker. Joseph Mar- 
iani, president of the Mariana Construc- 
tion Co., and Ford Osburn, president of 
the ARBA Connecticut affiliate, were in 
charge of arrangements for the event. 


MICHIGAN 


State highway officials, contractors 
and leaders of the automobile industry 
took part in a banquet celebrating the 
completion of the final section of the 
continuous four-lane, divided highway 
on U. S. Route 10, from Detroit to 
Pontiac, on November 3. The formal 
dedication ceremony which followed 
was marked by a colorful parade depict- 
ing transportation progress. The cele- 








bration was sponsored by the Automo-. 
bile Club of Michigan. 


PENNSYLVANIA 


The first formal meeting of the new- 
ly formed Philadelphia chapter of the 
Associated Pennsylvania Constructors 
was held on September 18. Old and 
new members of the association met for 
dinner at the Overbrook Country Club 
in Philadelphia. The new chapter of 
the ARBA affiliate is composed entirely 
of Philadelphia contractors. L. H. 
Bressen, vice-president, Eastern As- 
phalt Co., was elected chairman and 
secretary. Directors elected include 
Joseph Larkin, Jr., secretary-treasurer, 
Union Paving Co.; John B. Acchione, 
president Acchione Construction Co.; 
Charles McHugh of M. & J. B. McHugh, 
Joseph Herzog of Joseph Herzog, Inc., 
and Ernest Ventresca. Speakers at the 
meeting included Frank E. Ballantyne, 
general manager of the Auto Club of 
Philadelphia; James J. Skelly, presi- 
dent of the Associated Pennsylvania 
Constructors, and A. E. O’Brien, APC 
secretary. 











MANUFACTURERS TO CO- 
OPERATE WITH ARBA 
PUBLIC RELATIONS 


William M. Parrish, president of the 
ARBA Manufacturers’ Division and in- 
dustrial sales executive, International 
Harvester Co., has appointed a Manu- 
facturers’ Publicity Committee to co- 
operate with the Public Relations De- 
partment of the American Road Build- 
ers’ Association in advertising the 1940 
Road Show-Convention. This commit- 
tee, which includes the advertising men 
of leading manufacturer members of 
the ARBA, under the chairmanship of 
Frank O. Wyse, Bucyrus-Erie Co., is 
executing advertising plates for use in 
the December and January issues of 
trade publications in the highway field. 
The committee will select publications 
to receive these plates from a list com- 
piled by the ARBA Public Relations 
Department. One hundred and twenty- 








nine publications have already published 
Road Show-Convention advertisements 
prepared by the ARBA Public Relations 
Department in their October and No- 
vember issues. In addition to Mr. Par- 
rish and Mr. Wyse, the committee 
members are H. F. Barrows, Austin- 
Western Road Machinery Co.; J. L. 
Beltz, Thew Shovel Co.; E. J. Butten- 
heim, American City Magazine; E. J. 
Goes and G. J. Dimond, Koehring Co.; 
L. L. Jacobs, Buchen Co.; H. A. Scrib- 
ner, Russell T. Gray Co.; E. T. Slack- 
ford, Harnischfeger Corp.; G. M. 
Walker, Caterpillar Tractor Co.; G. C. 
Williams, Northwest Engineering Co.; 
B. F. Devine, Chain Belt Co., and Rob- 
ert E. Harper, ARBA director of public 
relations. 


STATE HIGHWAY OFFICIALS 
CONVENTION HUGE 
SUCCESS 


The American Association of State 





Highway Officials held its 25th annual 
convention at Richmond, Va., October 
9-13. The convention was preceded by 
a silver anniversary breakfast honoring 
AASHO founders at the Raleigh hotel 
in Washington. New AASHO officers 


are Henry F. Cabell, chairman, state 
highway commission, Portland, Ore., 
president, and G. H. Henderson, chief, 
division of roads and bridges, Provi- 
dence, R. I., treasurer. Newly elected 
vice-presidents are E. Donald Sterner, 
state highway commissioner, Trenton, 
N. J.; J. H. Dowling, chairman, state 
road department, Tallahassee, Fla.; 
Z. E. Sevison, chief engineer, Bismarck, 
N. D., and Julian Montgomery, state 
highway engineer, Austin, Tex. Thomas 
H. MacDonald, commissioner of public 
roads, Washington, D. C., and J. S. 
Williamson, state highway engineer, 
Columbia, S. C., were re-elected to serve 
as directors until 1944. 
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A SAFETY PROGRAM FOR 
HIGHWAY EMPLOYEES 


N this era of highway construction with the resultant 

increase in the number of men necessary to carry 

on maintenance activities, the problem of safety 
among state highway employes is becoming greater each 
year. In dealing generally with highway accidents and 
public safety, a highway department must not overlook 
the safety of its own workers. 

Most highway organizations have exerted consider- 
able effort for a number of years toward reducing motor 
vehicle traffic accidents ; but very few, probably not more 
than one-tenth of the total, have instituted a well-rounded 
program for reducing mishaps among their own men. 
Since safety in industry came to the front many years 
ago, and since most of the private concerns with which 
highway departments deal in the purchase of materials 
and equipment and in the construction of roads give 
safety foremost attention, it is difficult to explain why 
most public work organizations are just now beginning 
to consider the creation of safety units. 

The South Carolina State Highway Department has 
formed an organization and records system that will 
make possible a comprehensive attack on employes’ acci- 
dents. This groundwork is the result of three years of 
study, experiments, and consultation. 


Organization Plans 
The procedures for establishing an organization of 


safety in a highway department are not simple. Many 
problems are encountered due to the nature of the or- 
ganization and activities. In the first place, difficulties 
arise from accidents of both vehicle and industrial mis- 
haps. It is necessary, therefore, that the program give 
almost equal consideration to each. Plans to reduce 
either traffic accidents, or industrial accidents, are not 
enough; both must be incorporated. 

The wide variety of activities in which highway em- 
ployes and equipment are involved make the problem 
more complex. Consider the different types of safety 
that are involved, for example, in the following : ditching, 
house-moving, electric welding, handling heavy materials, 
operating trucks on roads open to normal traffic and on 
roads of incompleted construction, handling hot asphalt, 
operating heavy construction equipment, grass cutting, 
transporting explosives, etc. 

The complexities of many of these activities is further 
accentuated by seasonal fluctuation. 

Departmental employes are not concentrated in one 
or two plants. In South Carolina, one of the smallest 
states, the employes are scattered over 31,000 square 
miles, comprising 46 counties, which are divided into 
four districts. Each district has a district engineer and 
assistant with a superintendent in each county. Natur- 
ally, a direct line of safety contact is hard to obtain. The 
scattering of activities and the large number of duties 
make it necessary to employ many foremen and super- 
visors and thereby inject into any program the possi- 
bility of varying personal opinions. 

The duration of employment of a large number of 
employes is short, due to retreatment work which can 
only be carried on during summer months. This type 
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Fig. 1—Chart Showing Flow of Accident Reports and Records 
Through Safety Department 


of work not only necessitates safety for the workmen 
but for the traveling public also, with the least possible 
inconvenience. 

One of the biggest problems to overcome is that of 
selling safety to the men in charge of, and responsible 
for, the activities of the department. There is a gen- 
eral tendency for many of the men who have grown up 
with road building to think mainly of “getting the roads 
constructed” with little or no consideration for the safe- 
guarding of his men. A safety crusade involving long 
and tedious education principles is usually necessary be- 
fore the program can be properly instigated. 

It is a human trait for individuals to be vitally inter- 
ested in the economics and financial considerations of 
all the matters in which they deal. As a rule highway 
men can be interested much more quickly when acci- 
dents are referred to in terms of dollars and cents, rather 
than in sprained backs, broken fingers, or contusions. 

Show the cost of accidents, then means for setting up 
a plan to reduce them are usually available! 


Reports and Records 
In view of the distinct nature of industrial accidents 
and of vehicle accidents, separate reports and records are 
necessary for each type. 
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Fig. 2—Work Sheet Showing Chronologically the Records Re- 
ceived, Materials Requested, and Reports Prepared. (Actual 
Size of Sheet 5% im. by 8% in. Wide.) 


Industrial accident reporting can usually be closely 
tied-in with the Workmen’s Compensation requirements. 
Possible information in which the highway department 
would be interested is covered by the numerous reports 
that must be filled in when an employe is so injured that 
medical attention or loss of time, or both are necessary. 
In using this information, the minimum requirements 
for reporting industrial accidents are medical attention or 
loss of time. 

The only records which are necessary are those giv- 
ing the following: 

1. Details of accident including how, when and where 
it occurred, and who was involved. 

2. Details of injury. 

3. Itemization of medical care and hospitalization. 

4. Summary of time lost and complete cost. 

Where a statewide Workmen’s Compensation Bureau 
does not exist forms for obtaining the necessary informa- 
tion on industrial accidents may be obtained from the 
National Safety Council. 

Fixing a minimum standard for reporting vehicle acci- 
dents is not as simple as that outlined for industrial mis- 
haps. Several plans could be employed but it appears 
that the most satisfactory are those requiring the report- 
ing of accidents in which there is a property damage of 
ten dollars or more, or accidents in which it is neces- 
sary to replace a part on the vehicle involved. If an 
injury is incurred in a vehicle accident, it will be re- 
ported as an industrial mishap also. Naturally, it is 
desired to obtain reports on all vehicle accidents regard- 
less of how slight they may be; but in practice this 
does not work out satisfactorily, as a number of the 
men will charge certain types of mishaps to wear and tear 
on equipment. This is especially true in certain types 
of construction work where heavy loading and unloading 
operations are necessary. 

For vehicular accidents a report form patterned after 
the National Safety Council’s commercial vehicle form 
No. “Vehicle—1,” and the regular Department report 
form used by the public in reporting motor vehicle 
traffic mishaps is employed. 

The flow of accident materials through the safety de- 
partment is illustrated in the chart shown as Fig. 1. 
When first information on an accident is received, a 
work sheet (Fig. 2) is prepared. This sheet gives a 
complete chronological record of materials received and 
records prepared. 

A work sheet is attached to the first report form re- 
ceived and a case number is assigned before the acci- 
dent is placed in the current month file. As additional 
reports are received they are attached to those previously 
filed and the date recorded on the work sheet. Em- 
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ployes’ accident record cards are prepared and filed 
alphabetically by the name of men involved. These cards 
are illustrated in Figs 3 and 4. If complete information 
has not been received on a given accident at a fixed time 
in the month succeeding the mishap, the records are 
transferred from the current month file to a monthly 
suspense file. In this file guides are available for keep- 
ing records segregated by months for one or more years. 

All possible means must be employed for checking 
the reporting of vehicular accidents, since they often 
do not involve injuries and no compensation claims are, 
therefore, submitted. By periodically checking equip- 
ment registers to see what vehicles have had parts re- 
placed, or repairs, because of accidents, by recording 
accidents reported by the public and highway patrolmen 
in which employes are involved in highway equipment, 
and by checking claims submitted for payment for dam- 
ages in accidents involving departmental equipment, a 
complete coverage is obtained. 

After all necessary reports are assembled on an acci- 
dent it is analyzed, the case closed, and filed according 
to personnel classification. 

With these records it is possible to prepare periodical 
summaries as desired. 


Safety Services 


The bulk of the materials distributed are received from 
the National Safety Council. These include: 

1. Three monthly posters for each county. 

2. Two dash card posters for each vehicle in contest. 

3. “The Safe Worker,” a monthly publication dealing 
with industrial safety. 

4. “The Safe Driver,” a monthly publication dealing 
with traffic safety. 

5. Safety inserts for inclusion in payrolls. 

6. “Public Safety” monthly magazine. 

7. “National Safety News” monthly magazine. 

8. Miscellaneous memos and publications. 

9. Consultant services. 

A Departmental organ, “The S. C. H. D. Safety 
Record,” is issued monthly. Rules and safe practices are 
issued in the form of memoranda as needed. A manual 
on safety rules and regulations and one on safe prac- 
tices is being prepared for use as soon as the program 
has been thoroughly tested. 

Arrangements are made through highway district of- 
fices for semi-annual safety meetings, attended by all 
maintenance employes, in each county. The program 
for these meetings generally consists of a short talk, the 
showing of a safety movie and a general discussion of 
current problems and practices. 









































EMPLOYEE'S ACCIDENT RECORD 

Name Accident Ho. 
o tion 

Address (City) up 
Location 
County City Highway No. 
type 18°Y— oy Keraanaah, Youperary, Wen-Uisabling) 
Time Lest Total Cost 
Cause 
Commenrt 














Fig. 3.—Individual Employee’s Accident Records Showing Name 
of Injured, Date, Location of Accident, Type of Injury, and 
Time Lost. (Actual Size of Blank 4 in. by 6 1m.) 








MOTOR VEHICLE DRIVER'S RECORD 


County Division 
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Month jAceident | Result) Damage | Accident | Operated |Operated 
TOD. lease —— 
Feb. 
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Individual Driver’s Accident Records. 
Blank 5 in, by 8 in.) 


Contest 


It is said that “competition is the life of business.” 
Certainly, it is the life of a safety program. The contest 
in South Carolina is divided into an industrial and ve- 
hicular section; both are operated in conjunction with 
the National Safety Council. 

The competition is between the four highway districts. 
In the past, ratings have been compiled purely on the 
basis of accident frequency, that is, accidents per 100,000 
vehicle miles and per 1,000,000 man hours. This year 
the rank will be changed to include both frequency and 
severity. 

In order to keep these records it is necessary to have 
monthly reports of hours worked and miles driven by 
each district. The former is obtained from payrolls and 
the latter on special forms, Fig. 5. 

A bronze plaque furnished by the National Safety 
Council is awarded to the district achieving the best 
record in industrial accidents during each calendar year. 
A framed certificate of merit is presented the district 
obtaining the highest rank in the vehicular contest. 

No accident driver awards, also furnished by the Na- 
tional Safety Council, are presented each driver operat- 
ing a vehicle each month of the calendar year without 
mishap. In order to further stimulate individual interest 
plans are made for some small material award whereby 
those drivers operating without mishap are given an 
extra day of vacation or allowed some other special 
privilege. 

It is believed that the foundation has been laid for a 
complete safety program in the highway department. 
It will be necessary to alter and change it as time and 
experience indicate the necessity, but the fundamentals 
should remain essentially the same. 
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MOTOR VEHICLE DRIVER - MILEAGE RECORD 


icle Miles 
Operated 


Vehicle Hours 


Operated 


Name of Driver Address 


Fig. 5—Mileage Record Form Indicating Miles Driven and 
Hours Operated Each Month by Drivers Entered in Safety 
Contests. (Actual Size of Form 8% in. by 11 in.) 


Note: A report on this form is to be made for each driver, re- 
ported on Form No. Veh. 4, at the end of each month. To be 
made out in triplicate. Original to Trafic Engineer, one copy 
Engineer, and to be retained by Superin- 


to District one copy 


tendent. 
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BEFORE AND AFTER 


Looking North Toward Gardiner, Maine, on State 
Route 24, Kennebec River in Background. This Is 
Typical of the State-Aid Secondary Road Work in 
Maine Done by State Forces. 
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UNIVERSITY OFFERS SURVEYING COURSES 
BY EXTENSION STUDY 


The Extension Division of the University of Wiscon- 
sin, Madison, Wis., announces that its correspondence 
courses in surveying—elementary and advanced—have 
been revised to provide a more thorough preparation for 
surveying work. They are designed to meet the needs 
of men who work with surveyors and of others who seek 
an understanding of the fundamental principles that un- 
derlie surveying practice. A good working knowledge of 
algebra and trigonometry is required. 

The elementary course in surveying teaches how to 
use and adjust surveying instruments and to do the 
allied office work such as mapping and computing. 

The advanced course is planned to provide such knowl- 
edge of surveying as a student would need as a chief 
of party or resident engineer. To the original assign- 
ments have been added others on mine surveying, tri- 
angulation, and the U. S. Coast and Geodetic Survey’s 
statewide system of plane-coordinates. 

These are among many technical courses taught 
through the correspondence-study method by the Uni- 
versity Extension department of civil and structural en- 
gineering at Madison. Enrollments are open to all 
students who can be reached by the U. S. mail. 
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A SYSTEM OF HARMONIC WEATHER 
AND CLIMATIC CYCLES 


By HALBERT P. GILLETTE 











AST June, before the American Me- 
teorological Society, I read a paper 
on “Varves and Rock Strata as Re- 
corders of Cycles,’ which was reprinted 
in RoADS AND STREETS, July, 1939. 
Varves, which are annual layers of 
sediment deposited in a lake or sea, record 
cycles much better than tree-rings. A core 
taken from the mud in the bottom of Lake 
Saki contains varves from the present 
time back to about 2300 B. C. By analyzing 
these varves I have determined the length 
of cycles with greater accuracy than hith- 
erto, and have been able to prove har- 
monic relationships between cycles to an 
extent not suspected. The accompanying 
table shows five series of cycles whose 
lengths in each series form a geometrical 
progression series whose ratio is three, 
that is a triple-progression series. Denot- 
ing cycles in each series by a letter, their 
relationships as to lengths may be ex- 


































pressed thus: : Dp . : 
Can 7A Fig. 1.—Thirty-two Sandstone Beds (Not All Shown) Are Four Ft. Center to 
—_— sn Center, with Shale Between. Varves Show that These Sandstone Beds Record 
C=I17E Peaks of the 567-Year Cycle. Every Third Bed Is Usually Thicker. 
F=—=BXxC 
In the table the lengths of the cycles are in years. All In the Pennsylvania Period 42 coal cycles were found 





the cycles in a given series (e.g., Series A) had coinci- by Weller who estimated that about 8 more might exist. 
dent maxima of rainfall and low temperature on March _ I find that the spacing of oil-sands in Californian Miocene 
8 of the year at the bottom of the column, e.g., March and Pliocene Periods indicates 45 cycles in each Period. 


8th, 1845, or 1845.182. All cycles in this table had Let 









coincident maxima 92,438.818 B. C., or March 8th, P = length of period of gyration of earth’s axis. 
92,439 B. C., from which the date of maximum of any G = length of period of revolution of perihelion. 
cycle is deductible. H = length of period of variation of inclination of 






earth’s axis. 





HARMONIC CYCLES 
(Lengths in Years) 










A B j E F 

037 .062 .086 .046 .048 

111 185 .259 137 .144 

333 556 778 412 432 

1.000 1.667 2.333 1.235 1.296 

3. 5. 7. 3.706 3.889 

9. 15. 21. 11.118 11.667 
27. 45. 63. 33.353 35. 
81. 135. 189. 100.059 105. 
243. 405. es. | ..” aes 315. 











1845A.D. 1926A.D. 1116A.D. 1116 A.D. 1746 A.D. 






There is no known limit to the number of cycles in 
each of these five series. I have found many cycles much 
shorter than those given in the table, and a few much 
longer. In the C series, for example, there is a cycle of 
0.0288 years or about 10.5 days; also one of 1,701 years 
and another of 5,103 years. The latter, which is found 
in rock strata, combines with cycles of the B series to 
cause one of 5 X 5,103 = 25,515 years, also found in Pia 2. tee ek eee ee 

rock strata. This cycle is so nearly the estimated period p/9° 7 09" of the 1701-Y ear Cycle, i Shee | Ay H eewomed 


of gyration of the earth’s axis that the two are probably yyosz of the Beds Are Concealed by Detritus and Brush. Every 
identical, strange as it seems. Third Bed Is Usually Thicker. 
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There is so close an approximation as to indicate 

exactness of the following: 
P = 25,515 years 

G= 4.5 P 

H = 2.5 P 

Whence it follows that a cycle of 45 P or 1,148,175 
years probably exists, and is the cycle of bombardment 
of the earth by solar electrons that causes the climatic 
and diastrophic cycle known as a Geological Period. The 
last peak ot this period probably was 92,439 B. C., based 
on the cycles in the accompanying table. 

If the sun bombards the earth with negative electrons 
whose numbers vary cyclicly, then these weather and 
climatic cycles are explainable. The sun’s south pole 
points most directly earthward March 8, which is the 
epoch date above mentioned. It is also the date of annual 
maxima of sunspots and auroras. 

Study of the cycles in this table shows that a minimum 
of rainfall and a maximum of temperature will probably 
occur September 7, 1966. Not only is this due to the 
567-year but to the 1,70l-year and to the 5,103-year 
cycles. Hence for another 27 years there will be a con- 
tinuation of the decrease in rainfall that has been so 
pronounced in many regions since the peak of the 189- 
year cycle in 1872. We probably face the most extreme 
drought recorded in historical times. This will sound 
exceedingly dogmatic to anyone who has not made an 
extensive investigation of cycles recorded in rock strata. 
Such an investigation by many engineers and others is 
urgently called for. 

Rock strata in every region proclaim the existence of 
important climatic cycles. In California and Washington 
I have found annual varves wherever I have searched; 
and, by their aid, have found the length of all cycles in 
the C series from 7 to 5,103 years. That is the dominant 
series. The longer the cycle in any series the greater its 
amplitude or up and down swing. 

In a series of articles, not yet finished, in the Pan- 
American Geologist, | have presented evidence as to 
certain long climatic cycles and their correlations with 
cycles in sea-levels, rate of rotation of the earth on its 
axis, and compass declination. In later articles correla- 
tions of weather cycles with earthquakes and volcanic 
activity will be shown. 
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SLOPE ROUNDING WITH SCRAPER 
AND TRACTOR 


MECHANICAL method of rounding slopes has 

been developed in District V of the California 
Division of Highways, in connection with certain road- 
side development projects following construction. By this 
method practically all of the tedious and expensive -hand 
shaping has been eliminated and rounding has been ac- 
complished by the use of a scraper attached to a crawler 
tractor. The method, which has proven very satisfactory 
and is equally applicable to new construction, is described 
as follows by L. P. Davis, Resident Engineer, in Septem- 
ber California Highways and Public Works. 

The requirements for satisfactory use of this method 
are that the top of slopes be of such nature as to per- 
mit tractor operation, and that the soil be amenable to 
cutting and moving with the scraper. 

Rounding is accomplished by backing the scraper over 
the top of the cut slope, lowering the cutting edge, and 
making a series of diagonal cuts across the edge of slope, 
the depth of which may be controlled by the operator. 

At the start of the operation, the cutting edge of the 
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scraper lies in a plane with the slope. As the tractor 
progresses on a diagonal of approximately 45 deg. to 
the edge of the slope, the upper wheel of the scraper 
reaches the summit, and the relative rate of elevation of 
the upper and lower sides of the scraper begins to 
change, resulting in a diagonal transition from the face 
of the cut to the top of slope. 

The equipment is again backed, slightly overlapping 
the previous cut and the operation repeated. After the 
first slice has been made, the upper scraper wheel is 
rolling on the above mentioned transition, causing a 
smooth transverse rotation of the scraper’s cutting edge 
as the equipment progresses, resulting in improved 
control. 

For further rounding a new series of cuts are made 
at approximately right angles to the first. This second 
operation increases the radius of rounding and results 
in a curve of improved smoothness due to the fact that 
both wheels of the scraper are this time rolling on the 
transition. These series of cuts may be continued, lim- 
ited only by the ability of tractor to operate on the 
rounded slope. Scraping may be supplemented by the 
use of a scarifier. , 

Should it be desirable to greatly increase the radius 
of rounding beyond the normal limits of safety for trac- 
tor operation, this may be accomplished by increasing 
the length of “hitch” or distance between tractor draw- 
bar and the cutting edge of scraper. 

In addition to the rounding described above, this 
method is used at the ends of cuts to develop transitions 
from existing slopes to normal ground. 

Slope rounding by hand methods, or by bulldozer, 
results in all trimmed material falling to the gutter where 
it must be rehandled and dipsosed of by trucks. 

With the method described above, there is a minimum 
of slough to be handled due to the fact that practically 
all material removed in the rounding operation is drawn 
to the top of cut where it may be drifted into surface 
irregularities by the same equipment, greatly improving 
the profile line of cut. 

On the Federal aid landscaping project between Pismo 
Beach and Arroyo Grande, 9,725 lin. ft. of slopes, rang- 
ing from a light sand to compacted gravel, adobe soil 
and sandstone, were rounded and transitions developed 
at the ends of cuts by the above method for an expendi- 
ture on tractor and equipment of $798.72, or a cost of 
approximately $0.082 per lineal foot. This rounding 
was somewhat more extensive and involved a greater 
yardage than is ordinarily encountered on construction 
work, since many of the cuts were graded appreciably 
lower. 

On a number of cuts, due to existing right of way 
fences, excessive erosion and rocky ledges, it was im- 
practical to operate the tractor and equipment. In these 
places hand methods of rounding were employed at a 
total cost of $450. This included the removal of slough 
on hand operations, also minor clean-up of slopes on 
the entire project, and left the slopes in a finished con- 
dition preparatory for ground cover planting operations. 
The cost of this supplemental hand rounding was ap- 
proximately $0.046 per lineal foot for the job providing 
a combined cost as follows: 


Mechanical method of slope rounding 9, 


lin. ft. 
Supplemental hand slope rounding 


Total $1,248.72 
This makes a total cost for the complete rounding 
and grading of approximately $.0128 per lineal foot. 
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CANOPY TYPE TOWERS 
Feature of Housatonic River Bridge, Conn. 


HE new bridge over the Housatonic River between 

Stratford and Derby, when completed in June, 

1940, will be the connecting link between the Mer- 

ritt Parkway and the Wilbur Cross Parkway extending 

from the New York State line to the Massachusetts 
State line. 

This bridge is a high level, fixed structure, consisting 
of a series of through plate girder spans ranging in 
length from 128 ft. to 224 ft. The plate girder type was 
adopted because it resulted in an economical design, and 
also on account of the simplicity in appearance, all the 
lines being straight and parallel to the 3 per cent grade. 
All girders are of uniform depth throughout the entire 
1,824 ft. length of viaduct. The profile is shown in Fig. 1. 

There are 12 spans consisting of several groups. 
Starting from the west abutment, spans 1, 2 and 3 form 
3-continuous spans of 128 ft. each, resting on 4 supports. 
Spans 4, 5, 6 and 7 form 4-continuous spans of 160 ft. 
each, resting on 5 supports. Spans 8, 9 and 10 form a 
channel span of 224 ft., with 2 anchor arms of 160 ft. 
each. The central channel span consists of 2 cantilever 
arms of 32 ft. each and a suspended span of 160 ft. Spans 
11 and 12 form 2 continuous spans of 128 ft. each, resting 
on 3 supports. As all girders are of the through type it 
is seen that the various lengths of span are all multiples 
of 32-ft. panels. 

The roadway provides for 4 lanes, and has a permanent 


By WM. G. GROVE 


Associate Highway Engineer, Connecticut 
State Highway Department 


central island separating the eastbound from the west- 
bound traffic. Each half of the divided roadway is 26 ft. 
wide, so advantage was taken of the central island to use 
3 lines of girders, thereby utilizing the top flanges of the 
center line of girders as the island. Fig. 2 shows a typical 
cross section. 

The fixed ends of spans 1 to 3, and of spans 11 and 12, 
were placed at the west and east abutments respectively. 
Spans 4, 5, 6 and 7 were fixed at pier 5. Spans 8, 9 and 
10 were fixed at piers 8 and 9. At all other piers the 
vertical bents supporting the main girders were of the 
rocker type, hinged top and bottom. 

Canopy Type Tower.—A novel feature introduced 
in this structure is the canopy type of tower used at piers 
8 and 9. From Fig. 1, it is seen that the river channel is 
near the east bank and that the viaduct crosses the river 
at an angle of about 58 degrees. The horizontal naviga- 
tion clearance required by the U. S. War Department at 
this location is 150 ft. normal to the direction of the 
channel, which amounts to approximately 177 ft. along 
the center line of the viaduct. With the ordinary type of 
bent and a normal rectangular pier, it would have been 
necessary on account,of the width of the viaduct to make 
the channel span about 250 ft. long. While girder spans 
exceeding that length have been made, it was felt desir- 
able to reduce this length if possible. 

We therefore used a single column tower of the canopy 
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Bf Of STOR. BEARING PUES. ALi 
O8 CARREP TO ROCK. 
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Fig. 1—Profile, Plan, and Boring Data of the Housatonic River Bridge. 
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Fig. 2—Typical Cross-Section of Viaduct Portion. 


type, shown in Fig. 3, resting on a cylindrical pier so 
located that the channel lines would be tangent to the 
pier. By this means we were able to reduce the length 
of the channel span materially. With the canopy tower, 
the dead loads are balanced, and live loads on all 4 lanes 
are balanced. The maximum eccentric condition pro- 
ducing overturning occurs when the wind is blowing and 
there is full live load on the leeward lanes of the viaduct. 

Another innovation is the open grid type of floor used 
over the entire viaduct. This open grid weighs about 20 
lb. per sq. ft., as opposed to 54 Ib. per sq. ft. for the 3%- 
in. light weight steel and concrete deck used on the Mid- 
dletown Bridge, and the ordinary 8-in. reinforced con- 
crete slab weighing 100 Ib. per sq. ft. With 2 lanes each 
26 ft. wide, there is a saving of approximately 1,800 Ib. 
per lin. ft. over the 3%-in. light weight steel and concrete, 
and a saving of approximately 4,000 Ib. per lin. ft. over 
the 8-in. reinforced concrete slab. This saving in dead 
load resulted in an appreciable saving in dollars for the 
entire structure. 

An examination of Fig. 1 will indicate that while the 
river channel is located near the east bank, the underlying 
rock, which is close to the ground surface on the east 
bank of the river, slopes off gradually toward the west. Fig. 4.—Batter Piles on West Abutment. 
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Fig. 3.—Canopy Type Towers at Piers 8 and 9. 


At the west abutment it was found at an elevation of—70. 
At the river channel the elevation of the rock varies from 
about —25 at pier 9 to —45 at pier 8. 

The substructure was therefore designed to carry the 
two main piers 8 and 9, viaduct pedestals 10 and 11, and 
the east abutment down to rock. The west abutment and 
piers 1 to 7 inclusive, have their foundations supported 















Fig. 5—West Abutment During Construction. 


on steel H-piles. As pier 5 had to withstand the longi- 
tudinal tractive forces on spans 4, 5, 6 and 7, a portion 
of the H-piles under this pier were battered. 

On account of the special design of the canopy towers 
8 and 9 and piers 8 and 9, it was decided to examine the 
rock under the foundations of piers 8 and 9 in the dry, 
before any concrete was placed. The specifications called 
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for the use of air on pier 8, but left the use of air on pier 
9 optional with the contractor. The caisson on pier 8 was 
sunk by the pneumatic process, but the contractor elected 
to construct pier 9 by the open cofferdam method. 
Design Control.—The entire structure was de- 
signed in accordance with the specifications of the Amer- 
ican Association of State Highway Officials, 1935, for 
H20 live load. The entire superstructure is made of 
ordinary carbon steel, no alloy steel being used. 
Contractors. — The substructure contract was 
awarded to the A. I. Savin Construction Company of 


Fig. 6—Completed West Abutment, Except Parapet. 


Hartford, which organization is now building the entire 
substructure except the pneumatic caisson on pier 8. The 
construction of this caisson was sublet to Senior and 
Palmer of New York City. 

The superstructure contract was awarded to the Amer- 
ican Bridge Company. This organization will furnish all 
the steel work except the open grid floor, which latter 
will be furnished by the Carnegie Steel Company as a 
subcontractor. The entire superstructure, however, will 
be erected by the American Bridge Company. 

Construction.—The structure is being financed 
from state highway funds together with a 45 per cent 
grant from the U. S. Public Works Administration. Both 
substructure and superstructure contracts were let just 
before the end of 1938. The substructure contractor 
started work in the field immediately, electing to com- 
mence operations at the west abutment and work toward 
the east. A trestle was built out from the west bank as 
far as the river channel and materials transported on 
this trestle out to the various piers. The viaduct piers 
were constructed without serious difficulty ; some slight 
trouble was experienced on one or two of the piers due to 
boiling of the soil after excavation. The caisson at pier 
8 was of welded construction, fabricated in New York 
City and brought by water to the pier site. No trouble 
was experienced in sinking and when landed on rock the 
caisson was within a few inches of its correct location. 
At the present time all the piers west of the channel 
are completed and the contractor is working on pier 9, 









Fig. 7.—Reinforcing Rods in Shaft of Viaduct Pier. 
















Fig. 8—Forms for Viaduct Pier. 


pedestals 10 and 11, and the east abutment. Barring un- 
foreseen contingencies the substructure should be com- 
pleted well before the end of this year. 

The detail drawings for the steel superstructure are 
practically completed, work has started in the shop, and 
the progress of the work will soon be such that field erec- 
tion of the steel can be commenced. 

The contract calls for the entire structure to be com- 
pleted by June 1, 1940, and there should be no difficulty 
in meeting this completion date. The contract price for 
the substructure was approximately $410,000, and for 
the superstructure approximately $520,000, making the 
entire physical cost of the bridge from abutment to abut- 
ment somewhat less than $1,000,000. 

Toll Stations.—W hen the Housatonic River Bridge 


is opened to traffic in July of next year, the second toll 
station on the Parkway system will be placed in opera- 
tion. The 1939 state legislature passed the bill providing 
for the placing of tolls on the Merritt Parkway and on 


the Wilbur Cross Parkway in order to provide funds to 
defray the cost of extending the Wilbur Cross Parkway 
from the Housatonic River to the vicinity of Hartford. 
The act provided that one toll station shall be located 
in the Town of Greenwich and a second toll station lo- 
cated in the Town of Milford. 

The Milford toll station could not be placed in opera- 
tion until the completion of the bridge over the Housa- 
tonic River. The Greenwich toll station was opened on 
June 21, 1939, and on October 8, 1939, over 2,000,000 
vehicles had passed the station. Since no commercial 
vehicles are permitted on the Parkway, and a flat toll 
of 10 cents is charged per vehicle, over $200,000 in tolls 
wre collected during the 110-day period from June 21 
to October 8, averaging over $1,800 per day. It is antici- 


Fig. 9—Viaduct Piers Under Construction. 
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pated that the Greenwich toll station will yield $500,000 
a year. After July 1, 1940, a toll of 10 cents will be col- 
lected at the toll station in Milford. A bond issue will 
be floated to provide funds for surveys, designs, and the 
purchase of rights of way so that the Parkway can be 
completed to Hartford. The revenue from the tolls will 
be used exclusively to pay for the actual cost of collecting 
the tolls, pay the interest on the bonds as such interest 
falls due and finally to amortize the bonds. It is expected 
that all bonds will be amortized and tolls removed from 
the Parkway in about 15 years. 

Those Responsible.—The bridge was designed by 
Wm. G. Grove and B. D. Freedman, in the office of L. 
G. Sumner, Engineer of Bridges and Structures. The 
field construction is under the supervision of Leo Conaty, 
Resident Engineer, and Howard Ives, Assistant Resident 
Engineer, both of the office of A. W. Bushell, Engineer 
of Contracts and Construction, State Highway Depart- 


Fig. 10.—Toll Collection on Merritt Parkway. 


ment of Connecticut. The entire project is under the 
direction of Wm. J. Cox, State Highway Commissioner, 
and E. C. Welden, Deputy Highway Commissioner. 


v 
15 Living Founders of A.A.S.H.O. Honored 


At the recent annual meeting of the American Asso- 
ciation of State Highway Officials—its 25th anniversary 
—certificates were presented to the 15 living founders 
of the Association. These men are: Charles J. Bennett, 
Connecticut; Robert Platt Boyd, Alabama; George P. 
Coleman, Virginia; W. S. Gearhart, Kansas; G. N. 
Mitcham, Alabama; Charles M. Kerr, Louisiana ; Charles 
P. Light, West Virginia; James R. Marker, Ohio; J. 
*. Pennybacker, Bureau of Public Roads; Joseph Hyde 
Pratt, North Carolina; Frank F. Rogers, Michigan; 
Paul D. Sargent, Maine; Henry G. Shirley, Maryland; 
Robert C. Terrell, Kentucky; and A. D. Williams, West 
Virginia. 

v 

Highway Research Board Meets Dec. 5-8—The 
19th annual meeting of the Highway Research Board 
will be held Dec. 5 through Dec. 8 at the National 
Academy of Sciences, Washington, D. C. 

¥ 


Indiana Spends $250,000 Yearly for Signs, Signals 
and Markings—The State Highway Commission of 
Indiana spends about a quarter of a million dollars an- 
nually for signs, signals and markings to provide safety 
and convenience on the state highway system. 
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Thirty-three years ago a bold name appeared 
on a pioneer truck. It was the first INTER- 
NATIONAL, named for International Har- 
vester. The name was mainly pledge and 
promise then. Now it is the greatest name 
in trucks. Wherever loads are hauled today, 
in the remote corners of the world or just 
around the corner from you, truck men are 
proud to say, “It’s an International”. 

A third of a century of “fixed idea” has 
brought this about—33 years of Harvester 
determination to provide truck transporta- 
tion at the lowest possible cost. 

International’s 242 Company - owned 
branches with their factory-service facilities, 
and the thousands of service-trained dealers, 


International Trucks and In- 
ternational Power are readily 
adapted to a great variety of 
work the year around. These 
pictures show one example of 
their winter utility. The ro- 
tary plow is mounted on an In- 
ternational Truck and powered 
by an International Power Unit 
on the back of the truck. 
Throughout the snow belt, 
you'll see International Trucks 
and Tractors (crawler and 
wheel types) and International- 
powered equipment, in the 
thick of the battle against 
snow, providing adequate pow- 
er to keep the highways, streets 
and walks open for traffic. 


have played a vital part in the International 
Truck reputation of today. Truck quality— 
service readiness. These make International 
performance and economy, and that’s the 
substance of truck ownership. 

Fit Internationals to your truck needs. 
Sizes range from 1%-ton to powerful six- 
wheelers. See any dealer or branch for com- 
plete information. 


INTERNATIONAL HARVESTER COMPANY 


(Incorporated) 


180 North Michigan Avenue Chicago, IIlinois 


INTERNATIONAL TRUCKS 
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Montana National 


1939 BITUMINOUS CONFERENCE 


XCELLENT in 
both serious 
and lighter 

phases, the 1939 
Montana National 
Bituminous Confer- 
ence at Sun Valley, 
Idaho, September 11 
to 14, will be remem- 
bered by all who at- 
tended. Some mem- 
bers bore down 
heavily on the one 
phase, some on the 
other, and many on 
both. Just how the latter managed is not explained ; but 
they surely got their money’s worth. 

And speaking of money’s worth, we all owe a lot to 
the sponsors for entertainment extraordinary in both 
quality and quantity. Further reference to this subject 
must be reserved till the business side is finished: other- 
wise there may be no business side to this article. 

To numerous representatives of the Montana and 
Idaho highway departments who organized and carried 
through the project, and to the various committees— 
especially those who assembled, condensed and prepared 
the mass of material presented at the technical sessions 
—goes great credit. We regret that space does not per- 
mit naming them. 

Summaries of papers and discussions here presented 
will outline some of the major questions raised and 
points made. 


Conference Sessions 


Most conspicuous in improvement over previous con- 
ferences was a general loosening up (since all sessions 
were held prior to 6 p. m., this could not have been due 
to the extensive and efficient lubrication provided) in 
which discussion approached the freedom so often sought 
and so seldom reached. It has been observed that the 
technicians usually do most of the discussing at meetings 
of this character—not through any desire to monopolize, 
but rather because the field men and others hold back 
and let them do it. This time design and construction, 
office and field, participated as freely as technology, and 
gave us for once a well rounded discussion. Back of 
this betterment, we suspect, was some skillful planning 
and management. 


Regrets and Pinch Hitters 


Their Excellencies, Gov. Bottolfsen of Idaho and 
Gov. Ayres of Montana, who were to have opened the 
meeting, were unavoidably absent: a distinct dis- 
appointment. 


In Sun Valley Village 


H. R. Flint, Di- 
rector of Highways 
for Idaho, speaking 
for Gov. Bottolfsen, 
conveyed his re- 
grets and gave a 
brief outline of 
some of the State’s 
problems — partic- 
ularly those result- 
ing from different 
conditions and dif- 
ferent requirements 
in a state of such 
varied climate, to- 
pography, resources and development. 

D. A. McKinnon, State Highway Engineer of Mon- 
tana and General Chairman of the Conference, acted 
similarly for Gov. Ayres. 


Who Done It 


Dr. Ralph L. Lee, of the Public Relations Staff of 
General Motors Corporation, in his paper, “Safety on 
the Highways,” made ninety-eight per cent of the dele- 
gates squirm (the other two per cent don’t drive). 

Accidents, he pointed out, occur singly—not in groups 
—and result from the errors of individual drivers. It is 
the sum of these individual errors which makes the ap- 
palling total. 


The Opera House, Where All Sessions Were Held 


Accident causes he summarizes in three groups— 

1. Things the driver already knows to be wrong. 

2. Things the driver does not know to be wrong. 

3. Things beyond the driver’s control. 

And of these three, his chief emphasis and attention 
were on the first. Seventy-five per cent, roughly speak- 
ing, of all accidents are caused by the “good and care- 
ful” drivers—those who go 5 years without an accident, 
and then do something they know they shouldn’t. Drunk- 
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Greater Uniformity 
..- May Be 
Pre-inspected 


ONLY BRICK PAVEMENTS have a 
traffic surface that is made in a fac- 
tory under positive control. Hence a 
highly uniform surface. And one that 
can be inspected before it is put in 
place. Modern methods of filler appli- 
cation further develop its non-skid 
properties. 

And, in addition to a maximum 


degree of safety, brick offers the lowest 
cost per year of any pavement! More 
than any other modern pavement, brick 
is highly resistant to weather damage. 
Brick that have served two score years 
and more in severest service are being 
reclaimed and relaid on new bases. 

Brick pavements have the best rec- 
ord for low cost wear. Use on roads 
or streets—for new construction or 
resurface jobs. National Paving Brick 
Association, National Press Building, 
Washington, D. C. 


Exhibitor Road Show and Convention, Chicago, Jan. 29—Feb. 2, 1940 


BRICh 


RESISTS DAMAGE FROM SALT AND CHEMICALS USED IN SNOW AND ICE REMOVAL 





To These Members of the Montana State Highway Staff a Vote 
of Thanks from All Present for Their Cordial Reception and 
Efficient Registration of Members 


R. M. Flaherty, Mary Morris, W. J. Leary 


en and willfully reckless drivers must, of course, be 
checked; but such checks, even if complete, could not 
cure more than 25 per cent of the trouble. 

Highway safety is essentially a long-haul project: 
there is no panacea; spasmodic efforts are valueless. 

All highway users must learn the vital truth, that in 
one way or another a day of judgment is certain for 
offenders.” Jflges of traffic courts must have a sympa- 


H.R. Flint, Idaho's To the Efficient 
Director of High- and Unremitting 
ways, Represented Efforts of D. L. 
by W. C. Slee, Governor Bottolf- Cheney, Bitumi- 
Asst. Enor. Direi sen and Was an nous Engr. of the 
tor. Slee Was an Important Factor Montana Commis- 
Effective Pinch C'hrou shout the sion, the Success 
Hitter for Charlie Conference. Here of This Confer- 
Upham, Whose you see him during ence and Its Pred- 
Absence We All an intermission in ecessors Is Largely 
Rearetted. the rodeo. Due 


Amertcan Road 
Builders Assoc. 


Was Re presented 


thetic understanding of drivers, pedestrians and_ police 
officers. 

Pioneer safety work is now practically complete, and 
there remains the tedious job of getting sound principles 
and efficient operation into general use. 


Highways of Tomorrow 


Charles M. Upham, Engineer-Director, American 
Road Builders’ Assoc., was another scheduled speak- 


Research Consultant, Oil Man, Promoter of Safety 
Prof. W. S. Housel, Univ. of Michigan; R. E. Luton, The Ohio 
Oil Co.; Dr. Ralph L. Lee, General Motors Corp. 
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er whose unavodiable absence was a disappointment. 
However, W. C. Slee, Ass’t Eng’r-Director, was 
present in Mr. Upham’s stead, and delivered the paper 
for his chief. It contained much more of value than 
can be even mentioned here. Much emphasis was laid 
on the fundamental importance of the highway system 
in wartime, and a particularly effective presentation was 
made of the close correspondence between the require- 
ments of war and peace. Said Mr. Upham, “During 
the late world war the highways were inadequate. The 
present system is more serviceable but, inasmuch as the 
peacetime and wartime requirements demand practically 
the same transportation arteries, there should be concen- 
tration on development of the inter-regional and military 
network at once for the purpose of full military pre- 
paredness and the completion of the primary highway 
network.” 

About 27,000 miles of highway should be built to 
standards demanded for war service, according to a 
quotation from the War Department. 

Referring to details of the future major high speed 
road, and with special recognition of the continuing in- 
crease in speed and weight of vehicles, Mr. Upham listed 
the following prospective developments: 

1. Total exclusion of pedestrian, bicycle and animal 

traffic. 

Complete separation of opposing streams of traffic. 
Elimination of crossings at grade, and the construc- 
tion of cloverleaf intersections. 

Separation of high and low speed traffic. 

Limited entrances and exits, with accelerating and 
decelerating lanes. 

Long sight distances, flat grades and easy curves. 
Effective landscape design. 


The Proctor Mountain Ski Lift Was Enjoyed by Many 


That 1!/5 Billion Dollar Accident Bill 


R. A. Moyer, Research Assoc. Professor in High- 
way Engineering, lowa State College, brought greetings 
from Dean Agg, and took opportunity to speak briefly in 
praise of this man to whom so much credit for highway 
development is due. His paper, “The Importance of 
Design, Construction and Maintenance of Bituminous 
Highway Surfaces to National Highway Safety,” was a 
condensed presentation of the general requirements of 
rural safety with reference especially to bituminous sur- 
faces. Statistics, said Prof. Moyer, indicate that the 
direct costs of highway accidents in 1938 totalled approxi- 
mately $1,500,000,000, and that of this amount approxi- 
mately $700,000,000 was on main line rural highways. 
This is 87- per cent of the amount state highway depart- 
ments received from all gasoline tax and motor vehicle 
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“MAN, ITS TRUE 
WHAT THEY SAY ABOUT 
WALTER SNOW FIGHTERS !" 





"It’s almost unbelievable what these Walter Snow 
Fighters can do. Snow removal is no cinch for any 
truck and I had plenty of headaches before I heard 
of Walter Four-Point Positive Drive. At first I 
thought it was just a fancy name for another four- 
wheel drive. But what a difference! Those Walter 
babies finish what they start, no matter how tough 
the going. They have many remarkable qualities 
and one of the most important is their /100% Traction.’ 
You just can’t seem to stall them, Power on all four 
wheels is automatically proportioned according to 
each wheel's contact at any moment. Ordinary 
4-wheel drive trucks sometimes fail to deliver the 
power when the footing is slippery or the going 
gets tough. On the other hand, the full power of 
the Walter is available under all conditions. We're 
keeping the roads open better than ever before, 
since we bought our Walter Snow Fighters." 


Send for literature. 


WALTER MOTOR TRUCK CO. 


1001-19 IRVING AVENUE, RIDGEWOOD, QUEENS, L.I., 
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license fees in 1938—that is, motorists pay almost as 
much in accident costs as in gas taxes and licenses. 

“Main state highways designed with an adequate mar- 
gin of safety require shoulders sufficiently wide to furnish 
a parking space for buses and trucks 8 ft. wide with an 
edge clearance of at least 2 ft. for the drivers when mak- 
ing emergency repairs. In addition they should be suffi- 
ciently firm and free from obstruction to provide an 
auxiliary traffic lane for use in emergencies. For these 
reasons the recommended standard width for both traffic 
lanes and shoulders on main state highways is 12 ft.” 

A point stressed was that every highway be designed 
for a predetermined uniform speed—70 MPH for impor- 
tant inter-regional highways, 60 for main state highways, 
and 40 or 50 MPH on difficult mountain locations and 
on secondary roads, depending on volume and character 
of traffic served. With a factor of safety of 3 or more, 
higher speeds would be permissible but not necessarily 
sate. 


Asphalt—E quipment—Construction 
Roy S. Reed, Kanotex Refining Co., Arkansas City, Kans.; E. L. 
Benson, Barber-Greene Co., Aurora, Ill., and Tony Marrazzo, 
Cyntractor, Boise, Idaho 


Regarding surface roughness, Professor Moyer com- 
mented on the loss of both braking and steering power 
on washboard gravel, wavy bituminous and other similar 
surfaces. “There is probably no other property of a road 
surface of which the motoring public is more critical.” 
To permit safe operation at 70 or 80 miles per hour, no 
variation of more than % in. in 10 ft. should be permitted 
in either concrete or bituminous surfaces. 


See What's Coming to You 


Absence of F. C. Lang, Engineer of Tests, Inspec- 
tion and Research, Minnesota Department of High- 
ways, was a special source of regret to those who 


R. R. Sedillo, Asst. State Hwy. Engr., 

New Mexico, and F. V. Reagel, 

Mr’ls Engr., Missouri State Hwy. 
Dept. . 


remember his keen participation in previous confer- 
ences. H. H. Houk, of the Washington (D. C.) Na- 
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The Tops 
D. A. McKinnon, Montana 
State Highway Engr. 


tional Airport, read Professor Lang’s paper, “The Bitu- 
minous Surfaced Highway of Tomorrow,” the gist of 
which was as follows: 

By 1960 bituminous roads will be built at a fraction of 
their present cost, making possible a much greater mile- 
age; and automotive engineers will have greatly reduced 
the cost of car operation. Thus the mad race will con- 
tinue—better cars and better highways leading to more 
travel and a demand for more highways, and so on in- 
definitely. Incidentally this will solve the unemployment 
problem, for combined with a low cost of living and a 
delirium of touring, people will have neither need nor 
time for work. 


J. E. Buchanan, Dean of the University of Idaho 
H. H. Houk, Washington National Airport, Still Keeps His 
Interest in Highways 
R. M. Jewell, Utah Oil & Refining Co. 


The great advance in road construction, said Prof. 
Lang, will be due primarily to water control and im- 
proved bitumen. He followed this statement with an 
illustrated discussion of water—particularly capillary 
problems. 

It seems scarcely possible that by 1960 asphaltic prod- 
ucts and tests will be entirely changed, but if we place 
ourselves in 1960 we find that executives of the petroleum 
industry, as a result of pressure from competing ma- 
terials, have established central research laboratories and 
are cooperating with consumers along lines suggested 
by Crum at the 1938 conference. 

Results, however, are far beyond what Crum antici- 
pated. Research men started to develop better tests, but 
became sidetracked and discovered ways to make better 
bituminous material. Executives were elated not only to 
recover waning business but to find heavy hydrocarbons 
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CRADLE 


It’s not enough to stop a runaway car. A stone wall 
will do that. To turn a potential disaster into a less 
serious accident the car must be slowed down and 
stopped with as little impact as possible. 

Modern cable guard rail cradles a runaway car, 
lessens the danger of a sudden and violent stop. Long, 
high-strength cables take the shock and distribute it 
over the full length of the guard rail. Failure of a post 
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or two does not mean failure of the guard rail. With 
offset brackets, it is almost impossible for the car to 
strike a post The resilient design of Bethlehem Cable 
Guard Rail further absorbs the impact. 

Every city, country and state highway department 
should seriously weigh these life-saving features. A Beth- 
lehem engineer will be glad to discuss the adaptation of 
Bethlehem Cable Guard Rail to your state specifications. 


BETHLEHEM STEEL COMPANY 
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no longer a surplus commodity. As a result they were 
able to raise prices and make greater profits. 

Here are some characteristics of the new product: 

(1) Only one grade of asphalt is ordinarily used. 
This is a thin bitumen which does not change in con- 
sistency with temperature. It is not necessary to heat or 
thin in any way to coat aggregate. By applying a certain 
admixture during mixing the final viscosity can be made 
whatever desired. The interval of time before asphalt 
reaches final consistency can be controlled so as to give 
time for placing and consolidating. Weather does not 
delay work to any extent when such bitumens are used. 

(2) After placing there is no bleeding or pushing due 
to softening in hot weather and no cracking or disinte- 
gration during cold. 

(3) Asphalt, when placed, is adhesive and has elastic 
properties similar to rubber. There is practically no 
deterioration from exposure to sunlight, air or water. 

In addition to all these desirable properties, this asphalt 
is so easily and cheaply manufactured that there is no 
tendency for producers to ship inferior materials. 


Current Research Problems in the Construction 
and Maintenance of Bituminous Surfaces 


W. S. Housel, Research Consultant, Michigan 
State Highway Dept. and Chairman of the Research Sec- 
tion of the conference, presented a review and summary 
of papers (both technological and engineering 1n charac- 
ter) prepared by members of the Research Committee. 
Prof. Housel’s condensation of the great amount of valu- 
able information in these papers was admirable. We re- 
gret that space limitations prevent us from giving more 
than Prof. Housel’s introductory paragraph and a list 
of the papers and authors. 

“A review of the proceedings of this conference for 
last year shows that research in bituminous road con- 
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He Sees That They 
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struction emphasized a number of problems which are 
closely allied with soil and soil mechanics. Subgrades, 
drainage, soil stabilization, physical properties of granu- 
lar mixtures, and mechanics of flexible surfaces were sub- 
jects of primary interest. When the members of the 
research section were asked this year to select the re- 
search problems of greatest immediate importance in this 
field it is interesting but not surprising to find that inter- 
est has shifted back to some extent and at this time 
appears to be focused more on bituminous materials 
themselves and definitely related properties of bituminous 
mixtures as they affect service behavior.” 
The papers were arranged in three groups, as follows: 
A. Bituminous Materials 
Hardening of Hot-Mix Asphaltic Materials—H. A. Juhlin, 
Asphalt Department, Standard Oil Company of Indiana. 
Changes in Physical Characteristics of Paving Asphalt Ce- 
ments and Their Relation to Service Behavior—J. G. Schaub, 
Engineer in Charge of Construction and Operations, and W. 
K. Parr, Chief Chemist, Michigan State Highway Depart- 
ment. 
An Evaluation of Recent Trends Toward the Use of Softer 
Asphalts—Professor H. E. Phelps, Civil Engineering De- 
partment, State College of Washington. _ 
Quantitative Methods of Measuring Adhesion of Bituminous 
Materials—Doctor Hans F. Winterkorn, Research Profes- 
sor, University of Missouri. ; : ; 
Interpretation of Current Tests on Bituminous Materials 
in the Light of Recent Research—Joseph Zapata, Assistant 
Materials Engineer, Wisconsin State Highway Commission. 


at Crere @ 
Cleaver-Brooks 
Co., Milwaukee 


M. F. Earl, H. A. Juhlin, 
Hardesty Company Chemist, Standard 
Boise, Idaho Oil Co. of Indiana 


6. Efficacy of Oliensis Spot Test on Slightly Cracked Asphalts 
—G. L. Oliensis, Chemist ‘in Charge, Barber Asphalt Cor- 
poration. 

B. Bituminous Mixtures 

1. The Measurement of Mechanical Stability of Bituminous 
Mixtures and Its Correlation with Service Behavior—V. A. 
ew Shell Development Company, Emeryville, Cali- 
ornia. 

Correlation of Laboratory Tests of Bituminous Mixtures 
with Service Behavior—Roland Vokac. 
Supplying Vitamins and Eliminating Bugs in Asphaltic Road 
Material Specifications—L. C. Campbell, Materials Engi- 
neer, New Mexico State Highway Department. 
Present Status of the Construction of Low-Cost Bitumi- 
nous Surfaces—J. L. Stackhouse, Construction Assistant, 
Washington State Highway Department. 

C. Soil Stabilization 
Recent Developments in Soil Stabilization—Doctor Hans F. 
Winterkorn, Research Professor, University of Missouri. 


In the long discussion of research problems, many 
questions were raised and important points made, but 
space here permits only briefest reference. It was pretty 
well admitted that our asphalt tests are still short of 
what they should be, and there were several frank expres- 
sions of a belief that a good many essentially good 
asphalts are ruled out of road use by the character of 
the tests they must meet. 


H. G. Nevitt of Socony-Vacuum raised the ques- 
tion if, in connection with the hardening of asphalt, we 
should be as much concerned with percentage drop in 
penetration as with final penetration, and suggested that 
if penetration immediately after laying is within an 
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@ When the Ford Motor Company 
speaks of truck features, it doesn’t 
mean “gadgets.” Ford features 
are outstanding qualities incor- 
porated in the Ford Truck to 
make it tougher, more rugged, 
more dependable, more econom- 
ical — or to make the unit easier 
to handle and ‘operate, increase 
the driver’s comfort, give added 
protection to the load and con- 
tribute to safety. 


IF YOURE LOOKING FOR 
TRUCK FEATURES . 


he FORD! 


Shown here are a few impor- 
tant Ford features for 1940. There 
are many more which you’re in- 
vited to see at your Ford dealer’s. 
Make a note of them. Compare 
them with the features offered in 
other trucks of about the same 
price— or any price. Arrange 
for an “on-the-job” test and see 
what these features mean in per- 
formance and economy before 
you spend another truck dollar. 


FORD MOTOR COMPANY, BUILDERS OF FORD V-8 AND MERCURY CARS, 
FORD TRUCKS, COMMERCIAL CARS, STATION WAGONS AND TRANSIT BUSES 




















AMONG THE FORD 
FEATURES FOR 1940 


6 wheelbases, 42 body and 
chassis types. New Sealed-Beam 
Headlamps. New, larger battery 
—more powerful generator. Bat- 
tery Condition Indicator. Worm- 
and-roller steering. Straddle- 
mounted driving pinion — ring 
gear thrust plate. Needle-roller 
bearing universal joints. Fac- 
tory-installed two-speed rear 
axle (at extra cost). Ford Engine 
and Parts Exchange Plan. 

















3 V-8 engines. 95, 85 and 60 

hp. The only V-type, eight- 

cylinder truck engines on the 
market today. 











mame on cma eed 


New front springs. Provide 
an additional point of support 
for frame side-members. 


Full-floating rear axle. Re- 

lieves the axle shafts of all load 

stresses. Minimizes possibility 
of shaft failure. 


Rugged spindle bolt. Sturdy de- 
sign for extra reliability. Spin- 
dle bolt has 114-in. diameter. 


Big hydraulic brakes. Unusu- 

ally large brake lining area. 

Dependable, built to Ford 
standards of safety. 





Worm and roller steering. 
Minimizes friction and greatly 
increases the ease of handling. 


Semi-centrifugal clutch. Pro- 

vides high power-transmitting 

capacity combined with low 
pedal pressure. 


FORD V8 
TRUCKS 


Regulars—One-Tonners— 
%4,-Tonners— 
Cab-Over-Engine 





acceptable range, the initial penetration may be unim- 
portant. He did not assert this to be the case, but merely 
suggested that the possibility is worth considering. 

The Oliensis spot test came in for a panning, there 
being considerable opinion to the effect that it does not 
satisfactorily indicate the degree of cracking or heteroge- 
neity of some materials. Positive tests, it was stated, may 
be obtained on materials that have not been overheated, 
cracked or blown, and which do not have sludge or in- 
compatible fractions. The test “simply shows solubility 
in a certain solvent.” Tars, it was pointed out, are highly 
positive to the test, even though satisfactory in service. 

Some prestige was stripped from the stripping test 
when R. M. Schwegler, Materials Engineer of the 
Public Roads Administration, pointed out poor correla- 
tion between the test and actual field behaviors. He said 
that while about 50 per cent of the aggregates in District 
No. 1 of the PRA shows either fair or poor stripping, 
the engineers have never found any percentage of failure 
nearly so high; and he believes that 5 per cent to 10 per 
cent would be the very most attributable to stripping. 

Mr. Muir observed that in Utah, hard quartz or 
quartzite gravels which would not meet any stripping 
test, give entirely satisfactory results in the road. 

L. C. Campbell, Materials Engineer of New Mex- 
ico, thought that one trouble with the stripping test is 
that time is not given for the asphalt to cure out, and 
that the test could be made of more value if a reasonable 
time were allowed. 


How Are Your Fundamentals? 

J. E. Buchanan, Dean of Engineering, University 
of Idaho, presided at the interesting session devoted to 
subgrade, sub base, base, bituminous surface, cross sec- 


tion and durability, as related to design. 

Levi Muir, of Utah, where water is often scarce, 
told of a project contracted in the fall, on which the con- 
tractor began in January, and by judiciously timing his 
rolling, and making use of what moisture fell in storms, 
secured a result as good or better than could have been 
got in summer, when water would have had to be hauled 
20 miles. Utah now requires that material be put down 
in 8-in. compacted layers. 

Prof. Housel raised the interesting question of over- 
compaction, and noted that in Michigan they do not set 
a definite density in specifications, but determine proper 
density on the job. 

The reason for this is a fear that if clay is compacted 
after its moisture content has been reduced below a 
natural state, it may, over a period of years, absorb 
moisture and produce swelling and stresses in the fill 
more damaging than anything which might have hap- 
pened with incomplete compaction. 

A good deal was said by engineers as well as oil men 


M. J. Greenwood, 
Utah Oil & Re- 
fining Co., Genial 
Representative of a 
Sponsor. 


Two from Michigan 
J. G. Schaub, Construction 
Engr., and O. L. Stockstad, 
Soils Engr., State Highway 
Dept. 
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R. M. Schwegler, Materials Engr., U. S. Public Roads Admin- 
istration, Portland, Ore. 
Irvin W. Lloyd, The Ohio Oil Co., Robinson, IIl. 
T. R. Perry, Bituminous Engr., Iowa State Highway Dept. 


in defense of cracked oils, provided proper control is 
maintained. One speaker thought that heavy cracked oils 
are often satisfactory, but that they should be limited to 
SC 1, 1A, 2 and 3. 


Outside and In 


C. F. Seifried, Office Engineer of Wyoming, and 
Chairman of the Conference on Design and Construc- 
tion of Bituminous Surfaces, proposed a special effort to 
bridge the gaps between field and office—research and 
practice. And did he succeed! 


C. F. Seifried, Of- 
fice Engineer, 
Wyoming High- 
way Dept. and 
Efficient Chairman 
of Sessions, Was 
Equally Efficient in 
the Great Open 


Shangri-La 
In This Mountain Atmosphere Ken 
Lindsay of Iowa Manufacturing Co. 
and K. E. Brunsdale of Pioneer En- 
gineering Works Compete for Pleasure 
Instead of Business. 


We haven’t room for much detail, but here are some 
of the spots and contacts: 

Chairman Seifried thought too little attention is given 
to compacting sides of fills: that we are too apt to con- 
centrate on the center two-thirds. 

Someone suggested that vibration might be a more 
effective consolidator than compression. 

Cross-Hauling Practice and making use of the A-l 
soils were discussed at length. 

Housel warned against the overfilling of voids by 
using too much clay binder. 

Leon Gottlieb, Bituminous Engineer of Alabama, 
reported that sometimes before priming, they have to 
machine off the clay which has come to the surface be- 
cause of excessive rolling. 

Schwegler said that for the past 5 or 6 years they 
had used no clay on the Pacific Coast, and that in most 
of their base courses the plastic index was zero. Never- 
theless, “by using water and rollers we have no difficulty 
in setting the materials up.” 

J. G. Schaub, Construction Engineer of Michigan, 
said that the cost of mixing stabilization materials in 
pug mill compares favorably with what it formerly cost 
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— then cured 


the SORE SPOT with 
Perforated Steel Culverts 


HIS wet hillside was a continual 

source of trouble, causing a soft 
roadbed and intermittent slides. 
Thousands of dollars had been spent 
in repairs and maintenance work with- 
out lasting success. Then they in- 
stalled three lines of U-S-S Perforated 
Culverts extending up the hill like a 
chicken foot and draining into a fourth 
culvert through the roadbed. This eco- 
nomical installation solved the drain- 


age problem without further trouble. 

Perforated culverts made of U-S-S 
Galvanized Copper Steel often pre- 
vent slides, sunken roadbeds, soft 
spots in places where seepage is difh- 
cult to control. And the cost is small 
compared to cost of making road re- 
pairs. 

A large majority of road mainte- 
nance jobs can be traced to inadequate 
drainage. Many of them could be pre- 


vented if more culverts were used in 
the first place. The low cost of galva- 
nized culverts of U-S-S Copper Steel 
makes it possible to furnish better 
drainage without running up the cost 
of the job. 

You can get corrugated culverts of 
U-S-S Copper Steel from our culvert 
manufacturer in your vicinity. We’ll 
gladly furnish names on request. Write 
to any of the companies below. 


COPPER STEEL CULVERT SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 


Look for this symbol 
when you buy cul- 
verts. It represents the 
highest quality and the 
finest workmanship. 


Scully Steel Products Company, Chicago, Warehouse Distributors 


TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Products Co., New York, Export Distributors 


BNTEED STATES SBIlEEL 
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to place and stabilize by road mix, and that control and 
uniformity of mixtures are much better. 


Taking Care of Things 


T. R. Perry, Bituminous Engineer of lowa, con- 
ducted the conference on Maintenance of Bituminous 
Surfaces. 

H. R. MacKenzie, Chief Engineer, Department of 
Highways of Saskatchewan, spoke briefly on Canadian 
problems—their likeness and differences from ours. He 
and Muir of Utah both favor 4:1 slopes on fills. Muir 
says many of their edge failures are due to too steep 
slopes on shoulders. But R. J. Templeton, Division 
Engineer of Wyoming, raised the ante when he said, 
“We are getting about a 36-ft. shoulder-to-shoulder road 
with flat slopes. I mean by that, along our light fills 


Miss Moyer Reported That Her Daddy, Prof. 
Moyer of lowa, Liked the Ski Lift Up Proctor 
Mountain; But “Abie” Nuss of the Inland Con- 
struction Co. of Omaha Preferred a More Prim- 
tive Ascent, as Indicated in Exhibit “B” Above. 


the slopes are carried out on a five-to-one, and I think 
next year they will be on a six-to-one.”’ 

R. M. Whitton, Maintenance Engineer of Missouri, 
reported that the marking of “no-passing zones” by an 
additional line or lines alongside the pavement center 


line is recommended by the sub-committee of the 
AASHO. Whitton thinks the “no-passing” line should 
be wider and of a different color from the center line. 

C. E. Shumate, Assistant Superintendent of Main- 
tenance of Colorado, mentioned that in his state they 
plant sweet clover on shoulders, keep it well mowed, 
with the result that even in the wettest weather, traffic 
can pull out on the shoulder without trouble. 


And This Wasn't All 


Obviously the foregoing report touches a very small 
part of the proceedings of three and a half busy days. 
It gives only hints; and many of the most interesting 
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discussions and best pointed remarks are entirely un- 
mentioned simply because the writer, for one reason or 
another, failed to get notes on them. 

We don’t know what plans the conference has for 
dispensing printed copies of the proceedings by sale or 
otherwise, but we suggest that if you want a full account, 
you write at once to Mr. D. L. Cheney, Bituminous En- 
gineer, Montana State Highway Department, Helena. 


The Lighter Side 


As previously intimated, it was a gay party ; and here, 
briefly, are some of the reasons. 

The ladies, who graced the gathering in more than 
usual numbers, were provided with as much and as 
varied entertainment as they could wish—cards, golf, an 
excursion on the ski lift, an all-day excursion to Red 
Fish Lake in the beautiful scenery of the Sawtooth 
Range, quiet croquet on the hotel grounds—and in ad- 
dition the mixed entertainment of the hours outside con- 
vention sessions. The kiddies, too, had plenty of suit- 
able amusement—games, swimming, and for tops, the 
rodeo. 

And that rodeo, by the way, was a pippin—not so 
big as some you may have seen, but class from start to 
finish. The five-gallon beavers provided for everybody 
(with careful attention to an adequate assortment of 
sizes) became insignia for the remainder of the con- 
ference and the trip home. 

To meet the strain of the arid Sun Valley climate, 
the sponsors provided appropriate and efficient relief 
each evening, both before and after dinner. Later in the 
evening came dancing ; and still later, so it was reported, 
some members found their way to the town of Ketchum 
where the spirit of the Old West still flourishes. Ac- 
counts of what happened there are meager and con- 
flicting. 

A few of the boys, not properly impressed with the 
seriousness of their work, played hookey and went fish- 
ing, while others took time out for golf. No punish- 
ments or demerits were administered for these absences. 

On Wednesday, the last night, we foregathered 
on the terrace to witness a skating exhibition, which 
perhaps only Sonja Henie could excel—solos, duets, 
group skating; and, Ladies and Gentlemen, Ferdi- 
nand the Bull! If you haven’t seen Ferdinand on ice, 
you still have sumpin’ to see. 

After the skating came the fireworks, and three days 
of generous entertainment were over. The sponsors to 
whom our thanks for all of this are due were: 

Utah Oil & Refining Company, 

Yale Oil Corporation, 

Independent Refining Company, 

Home Oil Company, 

Husky Refining Company, 

The Ohio Oil Company, 

Idaho Contractors’ Association and 

Montana Contractors’ Association. 


~ Rodeo Scenes 
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MACKS GET THE TOUGH JOBS 


iven the toughest jobs 
truck on the market 

g-run economy! 
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1938—latest date 
es are available, 
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° NEW YORK, N. Y. 


MACK TRUCKS, INC. 
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A NEW LIGHT MACK? 


pn Allentown, Pa., for standard 
; assis. Cab, body and taxes extra 
ross vehicle weight 8,500 Ibs 
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H 
E MOST COMPLETE LINE OF TRUCKS IN THE WORLD - FROM ONE TO THIRTY TO 
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all other causes combined and the alarming 

number of washouts during the past few years 
should be a cause for grave concern to the designer, 
builder and public not only on account of the monetary 
loss but also on account of the loss of life as well. 

Included in the recent bridge disasters the Milwau- 
kee R. R. washout at Saugus, Mont., with a loss of 48 
lives, the Southern Pacific bridge at Hargis, N. Mex., 
with a loss of 11 lives and 46 injured and the Pennsyl- 
vania R. R. bridge over Anacosta Creek where two per- 
sons were killed and 20 injured, will long be remem- 
bered as bridge washouts involving “crack trains.” 

According to “American Highways” of July, 1936, 
from December, 1935, to April, 1936, 911 bridges were 
destroyed by floods in the 18 states that reported losses. 
The replacement cost of these bridges was estimated at 
$12,895,000 or an average of $14,100 per bridge. Dur- 
ing this brief period Pennsylvania lost 267 bridges, 
West Virginia 271, Delaware 120, and Maine 80. 

During 1934-35 there were 895 bridges lost in Colo- 
rado, Kansas and Nebraska alone and in 1926 over 1,000 
bridges were washed out or otherwise destroyed by 
floods. 

Naturally one would ask what’s the matter with our 
bridges? Why so many washouts? Are floods greater 
than ever? Are our bridges safe? 

It has been customary to explain that a bridge wash- 
out was caused by an unprecedented flood and that the 
structure was not designed to resist unusual floods. How- 
ever, due to the fact that many well designed and well 
built bridges have survived unprecedented floods this 
statement does not carry much weight. A well designed, 
well built bridge will resist extreme floods. Bridge 
washouts are preventable and when a washout occurs 
the loss is usually due to insecure foundations, poor en- 
gineering or structural defects so the failure cannot be 
called an “Act of God.” 

An inventory of flood losses will usually show that 
the losses are greatest among the less important rail- 
way and highway bridges, those costing from $60 to 
$300 per lineal foot, and the survivors are the more im- 
portant bridges spanning the larger rivers. Such bridges 
as a rule have been designed and built by engineers who 
not only understood the science of superstructure design 
but also had specialized in foundation work as well. 

From the above it should not be inferred that the 
less expensive bridges should have deep or costly foun- 
dations; the cost would not be justified, neither would 
it be necessary; at the same time it is important that 
the foundations be safe enough to resist unusual floods. 

Many highway bridge foundations in sand, gravel 
or clay or mixtures of these materials extend from 4 to 
5 or 6 ft. beneath the river bed and are unprotected 
from scour or erosion. Many such foundations have 
eroded to depths of 8 to 10 ft.; naturally the bridges 
were washed out. 

As a rule railroad bridge foundations are deeper than 


Miu bridges are destroyed by floods than from 
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FLOODS, BRIDGES, FOUNDATIONS 
AND FAILURES 


By RUSSELL J. BORHEK 
Washington, D. C. 


those of highway bridges although there is no apparent 
reason why this should be so because they are exposed 
to the same risk and flood hazards; in fact more so than 
in the case of highway bridges on account of the lack of 
proper inspection and maintenance. 

Sometimes the washout is not the result of a single 
flood in which case it requires several “high waters” to 
undermine the foundation. Erosion is progressive eat- 
ing away bed and bank material with every high water 
and redepositing part of the material as the water recedes 
thus tending to heal the damage until a final flood causes 
failure of the structure. 

The location and extent of scour or erosion depend 
upon the character of the bed, direction and velocity of 
the current, slope of water surface, channel construc- 
tion or obstructions, pressure of ice or drift or anything 
else that will prevent the free flow of water beneath the 
bridge. 

Sometimes changes in the river channel will com- 
pletely isolate the bridge by cutting through the ap- 
proaches or the channel may be blocked by a bar forming 
and deflecting the current thus undermining piers or 
abutments. Again ice jams or drift blocking the channel 
will carry away the superstructure or may undermine 
the foundations. 

Observations of river flow at flood indicate an in- 
crease in velocity a relatively short distance above the 
bridge opening and scour if it occurs is apparent some 
distance above and below the bridge and if a drift ac- 
cumulation is sufficient to block the channel and water 
escapes beneath the obstruction, this acting as a sub- 
merged orifice, will materially increase the bed velocity 
and cause dangerous scour. 

The channeling effect of drift, snags, logs, etc., can 
hardly be overestimated and these accumulations are 
probably more responsible for washouts than all other 
causes; again dredging “down stream” in proximity of 
a bridge has caused more than one foundation failure. 
Too often insufficient rip-rap is used; the channel as 
well as the piers and abutments must be protected from 
erosion. Misplaced rip-rap and channel obstructions 
such as piling, or too many piers, not only decrease the 
waterway but also increase the bed velocity and have 
caused many bridge failures. 

An ideal channel would have a cross section constant 
in area and shape with a straight alignment, a smooth 
bed and uniform slope and be free from obstruction. It 
is hardly necessary to mention that every practicable 
means should be taken to improve the hydraulic capacity 
of the river above and below the bridge opening. 

The character of the materials found in the river bed 
will generally indicate the slope and flood velocity. For 
instance, if the bed is composed of heavy gravel or 
boulders, usually the case where the slope is steep as 
in a mountain stream, the presence of these heavy sedi- 
ments indicate a high velocity, and in cases of this 
kind, channel control is uncertain or difficult and scour 
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(Above)—Sheeps foot roller compacting soil-cement mixture, State Highway Project 
33A, Kern County, Calif, (Right)—Obtaining final surface finish with smooth roller. 


SOIL- CEMENT 


ROADS 


New Answer to Light Traffic Road Problem 


@ Sheeps foot rollers pack the mixture from the bottom 
up to required density. 

@ Blade grader shapes section to the required grade and 
crown; spike tooth harrow scratches out top com- 


Extensive laboratory research has developed the 
basic principles of combining natural roadway 
soil and portland cement to produce a durable, 
weather-resisting material for low cost, light 
traffic roads. 


This does not involve cut and try methods or 
guess work. Scientific tests in the laboratory pre- 
determine the amount of cement, moisture, and 
density required for a particular soil to insure 
durability under the wetting and drying, freezing 
and thawing conditions encountered in the field. 
Proper hydration of cement is an essential factor in 
attaining this end. Good engineering control on 
the job is, of course, essential as the laboratory 
findings must be applied in construction . . . But 
although scientific, both laboratory and construc- 
tion procedures are simple. 


Here is a brief summary of construction methods: 
@ The existing earth or old gravel or crushed stone road- 
way is scarified to a depth of about 6 inches. 
The scarified material is pulverized with offset disc 
harrows, or other suitable equipment. 
A carefully predetermined amount of portland cement 
is spread evenly over the surface. 
Portland cement and pulverized earth are mixed with 
simple equipment such as field cultivators, gang 
plows, mechanical tillers and disc harrows. 
Necessary water is added with a pressure distributor 
and mixed (using same mixing equipment) with soil 
and cement. 


paction planes. 

Smooth-wheel rollers iron out the final surface which 
is then protected from rapid evaporation for a short 
period with damp straw, hay or earth. 


Experience on 111 jobs throughout the country 
totaling 227 miles (completed to June 1, 1939), 
has demonstrated that this construction is prac- 
tical, durable, low in cost and that simple, readily 
available equipment may be used. 

Soil-cement roads should not be confused with 
portland cement concrete. They are not intended 
for the heavy-duty service where concrete is both 
superior and essential; but soil-cement does offer 
a durable and strong material in the low cost, 
light traffic field. It is good for secondary airport 
runways, too. Write us for the details. 


[-———-SEND FOR NEW HANDBOOK- — ——-— 
| 
| 
| 


PORTLAND CEMENT ASSOCIATION 
Dept. All-28, 33 W. Grand Ave., Chicago, Il. 

Please send copy of “‘Soil-Cement Roads”’ (free in U. S. or 
Canada) giving procedures for building low-cost, light-traffic 
roads with soil-cement mixtures. 


Position or Firm 
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is likely to occur. The finer sediments usually found in 
the lower or middle reaches should not be taken to in- 
dicate water to displace these fine sediments ; in fact the 
greatest depth of scour or erosion is found in rivers car- 
rying fine sediments. Compared to mountain streams 
these rivers have a relatively small surface slope but 
their hydraulic depth is greater and at flood the velocity 
may be considerable. 

A large part of the work performed by a river is ac- 
complished in the brief period of flood time, and it would 
not be amiss to make a complete survey of the channel, 
foundations and banks immediately after every “high 
water” and check the bottom for possible scour. 

During high water as well as at flood the river bed 
is in a constant state of adjustment and re-adjustment 
oscillating back and forth, scouring, eroding and silting, 
forming a new channel here, a new bar there. This con- 
stant shifting of bed and bank material presents an un- 
usually perplexing problem in river control which is the 
starting point in the study of location and design for 
any bridge crossing. 

Just how many of our 400,000 or more minor bridges 
are “flood proof” time alone will tell because practically 
every state has been visited by disastrous floods at one 
time or another and there is no reason to believe that 
these states will not be visited by more or even greater 
floods in the future. 

An examination of available information indicates that 
there is not sufficient data to form an opinion as to what is 
best to be done to protect bridge foundations from flood 
under all conditions of river flow characteristics. Rain- 


fall, runoff, geological structure, soil, slope, character of 
bed and bank, channel conditions and other relevant data 


are seldom measured or recorded; neither is there unan- 
imity of opinion as to the exact cause of failure when it 
occurs. In fact at the present time no one knows exactly 
how many bridges of 20-ft. span or over exist and there 
is a sharp difference of opinion as to what depth below 
the river bed the foundations should extend. 

Many advances have been made in bridge“superstruc- 
ture design whereas foundation design has lagged far 
behind. The reason for this is the lack of research in 
stream flow characteristics and as a consequence we have 
little knowledge as to what actually happens to the stream 
bed during a flood. Scour, erosion and channel changes 
are often concealed from view by subsequent silting, new 
deposits taking the place of old deposits. It would appear 
that there are many interesting problems accompanying 
this phenomenon most of which could be solved by 
research. 

It does seem a waste of money, life and effort to build 
a highway costing from $5 to $6 per lineal foot, good for 
30 years and build a bridge at a cost of $100 per lineal 
foot that is doomed to failure within a short time. One 
well built bridge will outlive three highways; in fact 75 
to 100-year old bridges are not uncommon. 

It would appear that there has been no serious effort 
to “flood proof” bridge foundations and that the accepted 
practice of placing the bottom of the foundation from 
4 to 5 or 6 ft. below the river bed or only rip-rapping 
around piers or abutments is not sufficient to insure the 
bridge against undermining and some means must be 
provided to prevent displacement of the bed material. 
In many instances this can be done at a comparatively 
small expenditure. From 5 to 8 per cent of the cost of 
the bridge will be sufficient in the case of many of our 
minor structures insuring them against scour or erosion. 
This is good insurance which in the long run will pre- 
vent the loss of many insufficiently protected or unpro- 
tected bridges that are menaced by every flood. 
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BRIDGE LOSSES 
FROM FLOODS 


The compilation given herewith was submitted by the 
author of the preceding article, Mr. Russell J. Borhek, 
3620 Sixteenth St., N. W., Washington, D. C. These 
data, he states, were taken from information on file in 
various Washington libraries and departments. The data 
are not as complete as desirable because records prior to 
1920 are more or less spotty. 


RECORD BREAKING FLOODS IN THE 
UNITED STATES 


These data refer to floods in which all previous high 
water records were broken. In many instances every 
bridge spanning a certain river was washed out or other- 


wise destroyed. 

No. 
of Floods States Most Affected 
Ill., Cal., Me., Mass. 
Ind., N. Y., N. J. 
Wash., Cal., Pa., W. Va. 
Pa., Wis., Colo. 

Ohio, N. Y., Ind. 
Cal., Iowa, Pa., N. H. 
1915 


1916 Cal., Ariz., So. Car. 
1917 W. Va., Va. 
1918 Cal., Pa. 


197 new high records. 
1919 Ga. 


1920 
1921 Colo., Tex. 
1922 Texas. 

1923 Wyo. 

1924 Ga. 

1925 Colo. 

1926 Iowa, Mo., New Eng. 
1927 New Eng. and So. West 
1928 New Eng. and Southern 


Year 
1909 
1910 
1911 
1912 
1913 
1914 


252 new high records. 
Ala., Kans., Neb. 
Ind., Ark. 
Ohio Valley 
Tex., Ohio Valley 
New Mex., Ariz. 


Ohio Valley 


1938 New Eng., So. Dak., Mont., Cal. 


439 new high records. 


The above table would indicate an increasing intensity 
of disastrous floods which is no doubt true for large 
sections of the country, such as California, Colorado and 
the New England states. During the past 40 years 461 
floods occurred on areas of less than 1,000 sq. mi. where 
the discharge ranged from 20 sec. ft. per sq. mi. to over 
1,000 cu. ft. per sec. per sq. mi. In 60 floods the run 
off was from 100 cu. ft. per sec. to 3,000 cu. ft. per sec. 
per sq. mi. 

During July, 1935, 12 in. of rain fell in 24 hrs. over 
small areas in N. Y. state with river discharges of 1,000 
cu. ft. per sec. per sq. mi., whereas in Vermont in 1927, 
9 in. of rain fell in 24 hrs. over areas of 500 sq. mi. In 
the 1936 New England floods 6 in. of rain in 24 hrs. 
and from 2 to 4 ft. of snow caused enormous damage. 
U. S. Water Supply Paper No. 771 lists 207 gaging 
stations at which flood flow records are recorded and at 
the present time there are available daily run off records 
for 225 rivers. 

BRIDGE FLOOD LOSSES 

1901—East coast states—Maine to Georgia, severe 

floods, many bridges out. 
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That’s just what they are—these 
dependable Hyatt Roller Bearings 
—jewels for the giants of industry. 
On them and around them turn 
the shafts, gears, and wheels which 
operate mechanical equipment in 
mill and factory, on railways and 
highways. Like a fully jewelled 


This huge shovel, built by BUCYRUS-ERIE, 
is another of the many giants of industry 
which Hyatts regularly serve. 


i fe 


at 


watch movement, “fully Hyatt 
equipped” is synonymous with bet- 
ter performance, greater economy 
and longer life. What about your 
equipment? Hyatt Bearings Divi- 
sion,General Motors Sales Corpora- 
tion, Harrison, N. J., Chicago, Pitts- 


burgh, Detroit and San Francisco. 


YATT <& BEARING 
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1902—Northern New Jersey. Practically every bridge 
lost. Large loss in Kansas. 

1903—Heppner, Ore., cloudburst, severe losses in 
Southern California and South Caroiina. 

1904—Floods in California, Arkansas, Colorado, New 
Mexico, Kansas, Michigan, Montana, Oklahoma, Texas, 
New York destroyed between 500 and 600 bridges. 
Pennsylvania lost $800,000 in bridges alone. Many rail- 
road bridges washed out. 

1905—Railroad bridges out in New York state. Devils 
Creek, Iowa, flood severe damage to rail bridges. 75 
highway and 6 rail bridges out. Salt River, Ariz., flood, 
4 rail and several highway bridges lost. Large losses 
in Connecticut and South Carolina. Nearly every struc- 
ture over Chemung River, N. Y., lost. 

1907—Severe losses in Pennsylvania and West Vir- 
ginia. Northern California loss exceeded $20,000,000. 
Many highway and rail bridges out. 

1908—Kentucky suffered severe loss of bridges. 

1909—Illinois, California, New Mexico, Maine and 
Massachusetts, many bridges washed out. 

1910—Indiana, New York, New Jersey suffered 
bridge losses. Los Angeles and Salt Lake road lost 
bridges. Pacific Electric suffered loss of bridges. 

1911—Seattle ; Cedar River flood, bridges, water sup- 
ply and power lines lost. California, West Virginia and 
Pennsylvania bridges lost. 

1912—Colorado, Cherry Creek and Denver floods; 
many bridges out. Wisconsin River losses in bridges 
and dams. Texas suffered $8,500,000 loss. 

1913—Dayton, Ohio; great loss of life and bridges. 
River scour 8 to 10 ft. Ohio, Indiana and New York 
loss exceeds $200,000,000. 419 bridges out. 


1914—Many bridges and culverts in Iowa scour 10 


to 12 ft. Wabash River bridges out, scour 10 ft. Mill 
Creek, Erie, Pa., 55 bridges out, 20 of which are rail. 
Oklahoma loss, 15 bridges. B. & M. lost a 400 ft. span. 

1916—Arizona and California loss, 300 bridges. Rock 
Island loss in Iowa. South Carolina and South Dakota 
loss. 

1917—Southern Railway lost 15 bridges in south West 
Virginia. 

1918—Severe losses in California, Sacramento Valley. 

1919—Georgia floods. 

1921—Colorado; Arkansas River flood, all bridges at 
Pueblo washed out. Great damage to railroads, entire 
trains carried away. Deep scour, abnormal velocities. 
Texas flood causes $1,000,000 damage to bridges. 

1922—Texas floods; Brazos River bridge out, 8 lives 
lost. Colorado, Eagle River flood. Indiana, Eel River 
flood, bridges out. : 

1923—Wyoming floods; Burlington lost 12 bridges, 
21 killed and 10 missing. Cole Creek bridge out, rip rap 
washed away. C. N. W. R. R. bridge out. Flint River, 
Ga., bridges out. 

1925—Trinidad, Colo., flood; large loss of bridges. 
Abnormal run off. 

1926—Iowa and Missouri floods destroy many bridges. 

1927—Vermont and New Hampshire floods; greatest 
loss of bridges ever known, 1,214 bridges washed out. 
Estimated cost of replacement, $6,770,000. 

1928—South Carolina lost 50 bridges due to high 
water. 

1929—Alabama and Kansas bridges destroyed by 
floods. 

1930—Indiana and Arkansas bridge loss severe. 

1931—Ohio Valley lost many bridges in abnormal 
floods. 
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1932—-Ohio and Texas suffered severe losses by flood. 


1933—Pennsylvania Railroad bridge over Anacostia 
Creek undermined, 2 lost, 20 injured. Southern Pacific 
R. R. bridge at Hargis, N. M., abutment undermined by 
flood waters, 11 killed, 46 injured. Stream bed and 
banks unprotected, progressive erosion caused bridge 
failure. 


1934—-Cloudburst destroyed 298 bridges in Colorado. 
Loss $1,270,000. 

1935—Republican and Kansas River flood in Colo- 
rado, Nebraska and Kansas destroyed 595 bridges. 
Severe loss to railroads. 

1936—New England, Pennsylvania, West Virginia, 
Delaware floods destroyed 910 large and small bridges. 
Bridge loss estimated at $12,895,000. 


1937—Ohio Valley floods caused large loss. 


1938—California floods destroyed many bridges. New 
England loss 375 bridges. C., M., St. P. & P. Ry. bridge 
at Saugus, Mont., undermined; rip rap carried out, 47 
lives lost, 75 injured. Progressive erosion apparent be- 
fore rip rap was used. 


Estimated total loss due to floods in past 30 years, 
2,100,000,000. 

Estimated number of bridges, 20 ft. or over, lost in 
last 40 years equals 9,000. 


v 
VERMONT SENTIMENT RISING 
AGAINST DIVERSION 


The executive board of the Vermont State Chamber 
of Commerce, at its recent annual meeting at Barre, in 
a resolution, opposed any diversion, in any manner, of 
automobile license fee or gasoline tax funds from the 
budget of the State Highway Department, and recom- 
mended that a constitutional amendment against diver- 
sion be presented to the next General Assembly and to 
the people of Vermont. 

Action on diversion came after E. H. Mason, chair- 
man of the Highway Board, described the present alloca- 
tion of highway funds in detail and revealed how Ver- 
mont’s highway construction was being curtailed by 
service charges on the flood bonds of 1927 and 1938, 
by the enlargement of aid to the towns, and by the in- 
creased cost of winter maintenance. 

Shortly after the meeting the U. S. Public Roads Ad- 
ministration placed Vermont’s 1938 diversion at $29,000, 
representing debt service on the non-highway portion of 
flood relief bonds. 

Additional significance is given the action because all 
districts of the Vermont State Chamber, as well as the 
presidents and secretaries of local chambers of com- 
merce in Washington County, were represented at the 
meeting. 

Sentiment in the state appears to be strongly in favor 
of such an amendment, and it is anticipated that the 
State Automobile Club of Vermont and other organiza- 
tions will give the Chamber strong support in its stand. 


v 


A 20-Mire Acpine Roap OpeNneD.—A new Alpine 
road was opened to traffic in the Italian Tyrol on June 
15, forming the last section in the Mantua-Molveno- 
Merano state road. The road cost $1,000,000. Con- 
spicuous engineering features of this road are four 
bridges, a five-arch viaduct, a tunnel bored through 459 
feet of rock, and a bridge built at 147 feet above a 
chasm. The road is 23 feet wide throughout its length. 
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ENGINEERING TERMINOLOGY: 


"SHOULD BE IN EVERY ENGINEER'S LIBRARY" 
That Is What One Book Review Said. 





And here is what other reviewers said about the FIRST EDITION: 





-..€8@, $4.00. 


Engineering Terminology, by Vic- 
tor J. Brown and Delmar G. Runner. 
This book of definitions of technical 
words and phrases is one which every 
engineer needs. The ground covered 
by engineering has long been too large 
for any individual to grasp. Every 
engineer therefore finds himself oeca- 
sionally confronted by a term which is 
in use in one part of the field but 
which conveys no exact meaning to 
his mind. This book gives him the an- 
swer. It is even more valuable to the 
layman who tries to read an engineer- 
ing article understandingly than it is 
to the engineer. Gillette Publishing 
Company. Price, $3.56 


Obstructions in 
> 


THE MILITARY ENG. 


_-— PROFESSIONAL ENG. 
C . US. Bureau of Pub- 


WESTERN CONSTRUCTION NE 


g Cu., —micaga, Til. 310 pag 
ice $350: Le * 

s a decided want in Designed for the purpose of giving en- 
gineers a dictionary which would not 


Cog : 
This book fill 


engineering literature, since it defines 
definitely the meaning of a technical 
word or phrase. The authors had the 
assistance of a large number of organ- 
izations which enabled them to cover 
the field with great thoroughness. En- 
gineers having to do with contracts 


only provide definitions for technical 
words, but also initiate the standardiza- 
tion of engineering terms, the authors 
have produced a volume which will fill 
a definite want in engineering literature. 
The dictionary portion of the volume is 
particularly complete in the field of 


geology as it applies to éngineering. The 
book is definitely less complete in many 
of the terms which apply directly to cer- 


should not be without this book. It 
wil) avoid legal trouble. Needless to 
say, this volume should be on the 
“must” list of every engineer. 


THE SECOND EDITION OF 
ENGINEERING TERMINOLOGY 


By V. J. Brown and D. G. Runner 


Ji Now Available... 


The new edition contains 439 pages; an increase of 
129 pages over the first edition. Over 3,000 
definitions of technical words and phrases have 
been added. 


GILLETTE PUBLISHING CO., 
330 South Wells St., Chicago, Ml. 
Gentlemen: 

Please send me a copy of “Engineering Terminol- 
ogy.” I agree to remit $4.00, plus postage, upon 
receipt of same. 


Name ......- 
Position or Business......... 
Address 
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EDITORIAL 


MIX UP THE FACE 


RADING work on the Pennsylvania Turnpike of- 

fers an excellent opportunity to study embankment 
construction in the light of the present knowledge of 
soil mechanics. It comes close to being a good demon- 
stration of how “not to build an embankment.” In con- 
structing a fill, the common practice is to remove the top 
layers first, which are deposited on the bottom layers of 
the fill, and rolled. Optimum water content for greatest 
densification of the soil, or stumps on the natural ground 
are given no consideration. Then, when solid rock is 
encountered it is shot, hauled onto the fill and deposited 
in thicker layers and rolled. This procedure leaves 
porous, broken rock fill resting on a soil layer. Then, 
too, while we have no research data to our knowledge, 
to indicate the action of stumps in later years, left in 
the fill, it is reasonable to assume that they will rot and 
cause the fill to settle. This brings up the question 


of changing our construction procedure for more bene- 
ficial results. 

Why wouldn’t it be better practice, regardless of 
whether the cut is all soil or soil underlaid by rock, to 
excavate the full face of a cut, from the ground line to 
the grade line. Such practice, after the rock is shot, 
would produce a mixture of broken rock and earth, 


which, when consolidated at optimum water content, 
would make a much beter fill than is being made by 
present construction methods. It is our opinion that 
stumps should be removed, also. 


v 
DON'T BE TONGUE-TIED 


T IS pretty generally recognized, now, that federal 

aid for highway constructiori is the spark plug of 
highway financing for the country as a whole. Seldom, 
we believe, do highway users or business which serves 
the highway industry, or yes! even highway engineers 
and contractors stop long enough in their work to real- 
ize that highway programs don’t “just happen.” These 
programs result from cooperative promotional effort. 

Next January a new session of the Federal Congress 
convenes. Unless we, in the highway field, exert a little 
individual effort with our local Congressmen and Sena- 
tors, the program which our association is sponsoring 
may not be fulfilled. Each one of us, besides writing to 
our legislators ourselves, should get some of our friends 
who use the highways to write also. Tell the legisla- 
tors that we need more road improvement and road con- 
struction. Tell them, by citing specific cases, what is 
needed ; show them how this type of work opportunity 
is widespread and reaches every nook and corner 
of the country. The more you localize your arguments, 
the better they are. 

The writer’s job is to bring these things to your atten- 
tion. It’s up to you to spread the promotional work 
amongst your friends and neighbors. There’s not an 
issue of Roaps AND STREETS published that doesn’t con- 
tain something that can be used by you in your own local- 
ity. You may have to rewrite it or change it somewhat 
to conform to your local conditions—but do it. It does 
no good for us to tell our problems, our victories, our 
successes, or our failures to ourselves. We must tell 


them to John Q. Public. In this way we insure the fu- 
ture of our industry. 

Too often the writer hears, when attending confer- 
ences of highway leaders in the country (like for in- 
stance, the meeting of the National Highway Advisory 
Council just closed) complaint that we tell one another 
about our work and its needs and fail to get the mes- 
sage to Mr. Public. 

As a reader of Roaps AND STREETS you are vitally 
interested in a continuing highway program. There- 
fore, you should devote a little of your time toward pro- 
moting that program. Since Federal aid is the spark 
plug of highway work, we urge you to see that your 
legislators get your views on highway improvement in 
a letter to them. Furthermore, write articles for your 
local newspaper, arrange meetings with your Chambers 
of Commerce, your hotel owners’ associations, your high 
and junior high schools, your local automobile clubs and 
such groups, where you can tell them about the need for 
highway improvement. We'll be glad to help arrange 
for speakers. If you can set up a time with some radio 
station, and need a speaker, we'll be glad to help arrange 
for one. The subject can take a myriad of forms. The 
main thing to do is to write, to talk, to give pictures— 
promote the field! 


v 
STUDY EMBANKMENTS 


ONCLUDING the lead-off article in this issue 
are paragraphs enumerating further investigations 
into embankment construction planned by the Ohio De- 
partment of Highways. In the light of newer soils me- 
chanics findings, it is generally recognized that grading 
methods can be improved considerably. Already a few 
states have adopted the principles of soils mechanics, 
in part at least, in their specifications but much more 
investigational work needs to be done before we know 
exactly how to control grading procedure. The work of 
Ohio, Texas, and California, to mention only a few, is 
commendable. We would like to see Pennsylvania and 
New York added to the list of those states actively con- 
structing embankments guided by soils mechanics prin- 
ciples. The variety of their soil types and the size of 
their highway programs (if diversion were eliminated) 
place them in a position in which they should take an 
active part in research work applied to actual construc- 
tion. For example, take the work of the Texas High- 
way Department. In their Information Exchange, Issue 
No. 24, Mr. Porter discusses embankment construction 
procedure by designing the location in the fill for soils 
as they are taken from the cuts. He suggests stock- 
piling certain selected soil and placing other soils in a 
definite position in the fill for definite reasons. Whether 
or not actual jobs have been constructed and studied, in 
line with his suggestions, the writer does not know. It 
is practical construction, in line with present knowledge, 
that the writer argues should be completed and studied 
with respect to answering some definite questions in 
embankment construction. 
And all of the states should enter into this research 
work. There is yet a lot to be learned about the econ- 
omies of controlled embankment construction. 
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CLEAR THE WAY WITH 
BAKER SNOW PLOWS 


When you need truck or tractor snow plows to 
clear highways, streets or sidewalks, choose from 
the wide variety of models offered by America’s 
oldest builder. Baker Plows are giving depend- 
able service from coast to coast in twenty-three 
state highway departments, eighty of the coun- 
try’s largest cities and in leading industrial plants. 


Ask for latest Snow Plow Bulletins. 


Reversible and One-Way Trip Blade, V-type 
and Landside Snow Plows for motor trucks— 
V-type Plows for motor patrols—Blade and V 
Plows for many large and small industrial trac- 
tors, including sidewalk models. 


THE BAKER MFG. CO. 
306 Stanford Ave. Springfield, Illinois 


BAKER 


TRACTOR EQUIPMENT 


SNOW PLOWS @ SCRAPERS @ MAINTAINERS @® ROOTERS @ GRADE BUILDERS @ BULLDOZERS 


Keeping Materials MOVING 


without delays -.. at minimum cost! 





Thats how MICHIGAN Truck Shovels-Cranes are increasing 


The advantages of MICHIGAN S 


MICHIGAN POWER SHOVEL © Somer 





MACHINE TRAFFIC COUNTS IN 
NORTH CAROLINA 


By JAMES S. BURCH 
Engineer of Statistics and Planning, N. C. State Highway 
Commission, Raleigh, N. C. 


Us a cheap, portable, shop-made traffic counting 
machine, North Carolina is making traffic counts 
at the rate of six 24-hour counts daily per field man, at 
a field cost of about $1.62 per count, including salary, 
mileage, parts, power, and incidentals. 

The device consists of a length of rubber wind shield 
wiper tubing stretched across the road, with one end free 
and the other running into the counting device, which is 
attached to a sign post, tree or guard rail post on or near 
the shoulder. A motor vehicle running over the tube 
creates an air surge. This surge actuates a thin rubber 
diaphragm in the counter, closing an electrical circuit 
and—powered by dry cell batteries—actuates a relay and 
an electro-magnetic counter; all of which are contained 
in a metal case about 11 in. by 8 in. by 4 in. 

Some 50 of these machines were assembled in the state 
highway shop at a cost of $18.21 per machine, including 
labor, materials, and complete road testing. (In addition, 
$2.94 per machine was expended in experimental work, 
for small tools, spare parts and incidentals. ) 

A one-man party is equipped with 16 machines, of 
which 12 are for regular counts, two used as “standard” 
checking machines, and two for extras. Six regular ma- 


North Carolina Portable Traffic Counter Installed Behind a 

Standard Highway Sign Post. The Small White Sign Has Since 

Been Replaced by a Black Sign to Render the Installation Less 
Conspicuous. 
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chines are installed, and six others are removed each 
work day;—all at different locations. The count is 
started at any time, but must be stopped exactly 24 hours 
later. At $1.62 per 24-hour station count, it is obvious 
that the minimum in cost has been approached. It is ex- 
pected, however, that this cost -will be decreased to 
about $1.50. : 

Although miscellaneous cheap stock parts are used, a 
checking system has been developed whereby faulty oper- 
ation may be promptly detected. The counts taken are 
all within a 3 per cent error tolerance. The device is 
satisfactory, but is reliable only with frequent checks and 
careful adjustments. The circuit employed is described 
in the January, 1939, issue of “Public Roads.” 

The machine counts axles ; but the figure may be trans- 
lated into vehicles through the use of axle-vehicle ratios 
developed from manual counts in previous years. The 
device is inconspicuous, weatherproof, is seldom injured 
by passing traffic, and only rarely tampered with. 

The only parts subject to wear are the batteries, and 
the rubber tubing, and they require replacement for each 
30 to 45 days of use, depending primarily on traffic 
volume. A set of batteries costs about $2.00, and a new 
rubber tube about $0.60. 

With three men, North Carolina is making 24-hour 
counts twice yearly at about 2,500 stations on the state 
and county systems. More expensive recording ma- 


chines are being employed for control purposes. 


v 
AVERAGE MOTORIST PAYS HIGHWAY TOLL 
ABOUT 8 TIMES EACH YEAR 


Tolls are collected at bridges, ferries and tunnels on 
635,000 vehicles daily, according to an estimate of the 


Public Roads Administration of the Federal Works 
Agency. The number of tolls paid each day is slightly 
more than 2 per cent of the number of registered vehicles. 
That mythical figure, the average motorist, pays a toll 
about 8 times a year. These estimates are based on data 
for 1938 reported by the 46 States engaged in conducting 
highway planning surveys in cooperation with the Ad- 
ministration. 

Daily bridge tolls are collected from 477,000 vehicles, 
ferry tolls from 100,000 vehicles and tunnel tolls from 
58,000 vehicles. 

There are 660 ferries operating between fixed termini, 
of which 60 are publicly operated. Twenty-six toll ferries 
are international, 178 are interstate, and 456 are intra- 
state. 

There are 241 toll bridges and 5 toll tunnels serving 
highway traffic. Ninety-eight bridges and 3 tunnels are 
publicly owned and 142 bridges and 2 tunnels are 
privately owned. One bridge is classified as of quasi- 
public ownership. 

Two tunnels and 126 bridges are intrastate in char- 
acter, 2 tunnels and 94 bridges are interstate, and 1 tun- 
nel and 21 bridges connect with Canada or Mexico. 

v 

Roadside Improvements in Indiana—Since road- 
side improvements were started in 1934 in Indiana, 900 
miles of state highway have been planted with 24,456 
shade trees, 39,306 flowering trees, 2,232 evergreens, 
598,607 shrubs and 500,196 vines. 

Bonded Indebtedness of States for Roads Totals 
$658,745,000—The total bonded indebtedness (includ- 
ing county or local road bonds assumed by the state) is 
$658,745,435. Eleven states as follows have no out- 
standing road bonds: Arizona, Georgia, Indiana, Ken- 
tucky, Montana, Nebraska, North Dakota, Ohio (except 
$5,238,000 in bridge bonds), Oklahoma, South Dakota 
and Washington (except $385,000. in bridge bonds). 
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Ready January First 


ROAD AND STREET 
COST DATA 


A Compilation of Records of Methods and 
Costs of Construction Operations on Rural 
and Urban Highways. 
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By 
HALBERT P. GILLETTE 


Author, Handbook of Cost Data 
Editor, Roads & Streets 


and 


JOHN C. BLACK 


Associate Editor, Roads & Streets 





Modern, systematic and fully indexed, this 
book is designed for the practical use of En- 
gineers, Contractors, and Highway Officials. 


Subjects covered include: 


Engineering Concrete Pavements 

Other Overheads Brick Pavements 

Right of Way Sidewalks—Curbs— 

Equipment Gutters 

Labor Retaining Walls, Crib- 

Clearing and Grubbing bing, etc. 

Grading Bridges and Culverts 

Landscaping Tunnels and Subways 

Hauling and Handling Fences and Guard Rails 
Materials 


Signs, Signals and 


Untreated Surfaces : 
Stabilization ie wuts 
Bituminous Surfaces of Lighting 
all Types and Other Subjects. 
PRICE $6.00 


Make Your Reservation Now! 


GILLETTE PUBLISHING CO. 


330 So. Wells Street 
CHICAGO, ILLINOIS 



























Only the YEARS and the 


PUNISHMENT of TRAFFIC 
can prove 


PIPE PERFORMANCE 













Various technical tests and analyses, however impor- 
tant, simply forecast performance expectancy. Only 
actual use can prove performance. 







The more than 30 years in-the-ground record of 
GOHI pipe furnishes indisputable evidence of the 
enduring qualities of GOHI Pure Iron-Copper Alloy 
—the longest-lived, low-cost ferrous culvert metal. 
To use GOHI pipe is to enjoy the profitable advan- 
tages of complete dependability,'extra years of wear, 
and freedom from costly upkeep. 
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SPECIAL HANDLING OF BULK 
CEMENT ON MICH- 
IGAN JOB 


PECIAL bulk cement hanling facilities effected a 
marked saving in the construction of the final link of 
the new concrete pavement on U. S. 12 west of Ann 
Arbor, Mich. This section is 5.1 miles in length and 


when completed will consist of a 3-lane concrete pave- 
ment 33 ft. wide with 8 ft. stabilized shoulders on each 


side. 

In order to speed up the handling of the bulk cement 
new trailers were designed and built by the George F. 
Alger Co., Detroit, Mich., the hauling contractors. The 
Ford Motor Co., Dearborn, Mich., which furnished the 
cement, arranged special facilities at its cement plant for 
loading the bulk cement into the trailers. The Frank 
]. Knight Co., the contractor, also installed a new type 
automatic bin for handling the cement in bulk at the 
receiving end. 

The body of each trailer is constructed of sheet steel 
with steel channels reinforcing the sides and ends. The 
interior is lined with wood. Three worms driven by 
gasoline engine mounted externally at the front extend 
the length of the body. When in operation they move 
the cement to the discharging chute at the rear. The 
worms may be operated individually or together, an im- 
portant feature since it permits control of the speed at 
which cement is unloaded. 

Two of the trailers, a semi-trailer and four-wheel 
trailer, made up a train, usually pulled by a large Diesel 
tractor truck. Since each trailer has a capacity of 80 
bbl. of cement, a train transported a total of 160 bbl. 
per trip. 

The construction crew averaged about one mile of 
22 ft. pavement every seven days and required approxi- 
mately 750 bbls. of cement per day. Three trains shut- 
tling back and forth between the cement plant and the job 
easily supplied this amount. 

The cement trailers passed under special chutes at 
the Ford cement plant and received their loads in the 
matter of a few minutes. At the construction camp the 
driver uncoupled the four-wheel trailer and backed the 
semi-trailer up to the automatic receiving bin. 

The driver dropped the trailer chute into the receiv- 
ing bin and discharges about 10 per cent of his load by 


gravity. Then he started he auxiliary engine on the 
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Semi-Trailer in Position, and Driver Starting Dumping Opera- 
tion. The Ford V-8 Batch Truck Is Receiving Cement 
for Transportation to Mixer. 


and Streets 


Special Facilities Set Up at Ford Cement Plant for Loading the 
Alger Trucks 


front of the trailer and the worms discharged the bal- 
ance of the load. 

Meanwhile, he used an auxiliary tractor truck to back 
the four-wheel trailer into position on the opposite side 
of the receiving bin. This trailer is likewise equipped 
with worms and an auxiliary engine and was unloaded 
in the same manner as the semi-trailer. 


v 
@ Contributed: 


THE BALLAD OF CHARLIE McGOFFUS 
By Seven Yergensen (The Hindu Mystic) 


A field engineer named Charlie McGoffus 

Worked all day in the field and all nite in the office, 
Checking contracts and vouchers and estimates, too, 
To be picked all to bits by the Washington crew. 


For the boys in D. C. in their double-lensed specs, 

Their sallow complexions and fried collar necks, 

Care not for the time nor the money they waste, 

If a carbon is missing, a comma misplaced, 

And they bounce back the paper with ill concealed jeers 
To harass the hard-working field engineers. 


To get back to Charlie, he struggled along 

Till an ache in his head told him something was wrong. 
He went to the doctor and “Doctor,” said he, 

“There’s a buzz in my brain, what’s the matter with me?” 


Well, the medico thumped as medicos do, 

And he tested his pulse and his reflexes, too, 

And his head and his heart and his throat and each lung, 
And Charlie said “ah” and he stuck out his tongue, 

Then the doctor said “G——, what a narrow escape, 
But a quick operation will put you in shape.” 


“Your brain’s overworked like a motor run down, 

And you're flirting with death every time you turn ’round, 
I must take out your brain for complete overhauling ; 

In the interim, take a respite from your calling.” 

So Charlie McGoffus went under the knife, 

He struggled home brainless and kissed his own wife, 
While old Doctor Loomis and two other men, 

Were putting his brain in order again. 

Well, the weeks rolled along and Charlie McGoffus 

Never called for his brain at the medico’s office. 


The doctor got worried, gave Charlie a ring, 

Said, “You'd better come over and get the d—d thing.” 
“Thanks, Doc, I don’t need it,” said Charlie McGoffus, 
“I’m being transferred to the Washington office.” 


So Charlie now wears a fried collar to work, 

And he hides in the lairs where the auditors lurk, 

And his letters bring tremors of anger and fear 

To the heart of each hard-working field engineer, 

And the pride and the joy of the Washington office, 

Is brainless, Predacious, young Charlie McGoffus. 

Reproduced here with apologies to the author, the identity of 
whom investigation failed to disclose. 
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Now is the time to make your plans for 1940. Check 
up your equipment requirements for next year and in- 
clude Littleford Black Top Road Equipment on your 
list. This equipment was designed for efficiency and to 
cut costs. That’s why users always specify Littleford 
when in the market for new Black Top Road Equip- 
ment. Let these modern units do your work next year 
—you’ll see the difference. For detail information write 


LITTLEFORD BROS., 454 E. Pearl St., Cincinnati, Ohio 


Motorized Wheeled Roller—Here's the Roller 
designed to trail behind a truck—used for 
rolling patches, service cuts, etc. 











MANUFACTURED BY L | T 


No. 84-HD Kettle—This is the famous 
“double heat circulation” kettle de- 
signed to heat faster—spray faster. 


Model “C” Pressure Distributor—The new revolution- 
ary unit for applying tar, asphalt or road oils. Should 
be first on your list of new equipment for 1940. 


No. 101 Utility Spray Tank—This unit cap 
give you three units in one, has spray bar, 
draw-off cock, and hand spray attachment. 














A comprehensive compilation, in book form, by 
Victor J. Brown, of logically correlated informa- 
tion, data, etc., on the theory and practice of soil 
stabilization in the highway field. The subject 
matter originally appeared as a 


SOIL STABILIZATION 


Just off the Press 


SOIL STABILIZATION is distinctly a “how” 
book for it covers thoroughly, and in simple lan- 
guage, every step in this new and most important 
development. The book is profusely illustrated with 

more than 180 charts, tables, 





series of articles, by the com- 
piler and others, in ROADS 
AND STREETS. 


| ORDER TODAY! 


pictures. 


SOIL STABILIZATION is a 
“must” book for every engineer 
and contractor in road and 





SOIL STABILIZATION is 
the book highway officials, en- 
gineers and road and street contractors in the 
United States and Foreign Countries have asked 
for; have been waiting for. Advance orders por- 
tend an early sellout of the first printing. 





ROADS AND STREETS, 
330 South Wells St., Chicago, Ill. 


street fields. 


That you may be assured of your copy of the most 
informative book on the latest and most discussed 
development in highway building we urge that you 
send in your order NOW. 


141 Pages — 180 Illustrations, $2.00 


Please send me a copy of “Soil Stabilization”. I agree to remit $2.00, plus postage, upon receipt of same. 
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NEW EQUIPMENT AND MATERIALS 


New Industrial Tractor 


A new industrial tractor, the Model 
“IB,” has been introduced by the Allis- 
Chalmers Manufacturing Co., Milwaukee, 
Wis. The Model “IB” is specifically de- 
signed as an industrial tractor and is built 
low, short, compact and powerful to handle 
all types of industrial work. The tractor 
has 13.5 drawbar horsepower, and weighs 
2,140 Ibs. It has both a foot brake and 
individual hand brakes on the rear wheels 


Model IB Industrial Tractor 

to facilitate maneuvering in cramped quar- 
ters. With 3 forward speeds and a re- 
verse moving and hauling jobs will be 
speeded up. A structural steel frame sur- 
rounding the engine and radiator can be 
provided so that extra equipment—snow- 
plows, brooms, compressors and highway 
mowers—can be mounted. This frame 
also protects the vital parts of the trac- 
tor and serves as a bumper for pushing 
jobs. For power the “IB” has the 18 
H.P. heavy duty, medium speed tractor en- 
gine that has been proved in over 28,000 
of Model “B” tractors. This husky valve- 
in-head engine has removable cylinder lin- 
ers, a foot controlled governor, and is 
protected by oil, air and fuel filters: The 
quick hitch can be adjusted in height. To 
hitch a load to the “IB,” the tractor is 
merely backed up until the load trips the 
automatic coupling. A rope within easy 
reach of the operator is provided to re- 
lease the coupling. The “IB” is equipped 
with a muffler, foot accelerator and a 
comfortable seat. It can be equipped with 
numerous accessories, such as power take- 
off, belt pulley, generator, lights, and wheel 
weights. 


Vv 
New Diesel Electric Set 


A new model has been added to the line 
of Diesel electric sets of the Caterpillar 
Traction Co., Peoria, Ill. This new 30 
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New Model 46-30 Diesel Electric Set 


kilowatt set includes a 6-cylinder Diesel 
engine, and, as in the 15 and 20 kilowatt 
sizes, has all electrical equipment inbuilt, 
with the exception of a circuit breaker. 
Less than an hour is required to install 
the set and have it providing light and 
power. The engine has but three operat- 
ing adjustments, none of which involves 
the Diesel fuel system. The generator is 
of single unit construction, equipped with 
ball bearings. Built-in regulation enables 
the set to pick up large motor loads with 
little light flicker and voltage drop. No 
rheostats, switchboards, instruments or 
complications of any sort are needed with 
the set. Because units of this capacity 
are almost always operated close to the 
power destination, even a voltage regula- 
tor is not necessary. 


v 
New 2!/, Yd. Excavator 


A new excavator that is claimed to offer 
the rugged strength of the larger heavy- 
duty quarry and mining machines combined 
with the speedlined design and mobility 
found as a rule only in machines of smaller 
capacities, is now being offered by Bucy- 
rus-Erie Co., South Milwaukee, Wis. It 
is the 2%4-yd. 54-B, a diesel-powered con- 
vertible shovel, dragline, clamshell, lifting 
crane. With husky quarry-type boom, 
wide outside dipper sticks, modern welded 
heavy-duty dipper, and positive independ- 
ent crowd, the 54-B shovel front-end is the 
same type used so successfully on the 4, 


Bucyrus-Erie 24%4-Yd. 54-B Excavator 


5, and 6 yd. Bucyrus-Erie quarry and min- 


ing shovels. Yet the machine is so com- 
pact that it comes within clearances of 
most U. S. standard gauge railroads and 
can be shipped without major dismantling. 
Clearances are reduced, and the center of 
gravity lowered, by combining roller path 
and swing rack in the truck frame cast- 
ing; center pintle and the heavy reinforce- 
ments necessary to support it are elimi- 
nated by the use of single plane conical 
book rollers; A-frame is arranged so that 
it can be easily lowered without disman- 
tling the cab; and all excess weight is 
eliminated by the use of special modern, 
high-strength, light-weight alloy steels. 
Accessibility for maintenance and adjust- 
ment has been a major concern of the 54- 
B’s designers. The entire right side of the 
cab is free of machinery, and a roomy 
cross-aisle between engine and main ma- 


Roads and Streets 


chinery provides ample space for making 
adjustments easily and quickly. In addi- 
tion, the 54-B boasts many features con- 
tributing to ease of on-the-job mainte- 
nance. For example, the drive shaft is in 
two sections; hence either section of the 
shaft can be removed without disturbing 
the other. Ratchet type chocking brakes 
provide quick free move-up for either drag- 
line or shovel, with automatic locking 
against the push-back of the digging ac- 
tion. For dragline work on soft ground, 
extra-large tapered “swamp cats” are 
available. An independent power boom 
hoist makes the 54-B an efficient machine 
for crane and clamshell service. If de- 
sired, an electric drive can be substituted 
for the diesel power unit. 


New Maintainer 


A new maintainer has been brought out 
by the Contractors Machinery Corpora- 
tion, Batavia, N. Y. Features claimed for 
this machine are small initial investment, 
low operating cost, entire control from 
tractor seat, power hydraulic operation, 
sturdy, full circle blade control and short 
turning radius. The maintainer is powered 
by an International F-20 tractor. The 
maintainer unit is easily mounted or de- 
tached leaving the tractor free for other 
purposes. The weight of the maintainer 
unit is 1,400 Ib. and the weight complete 
is 6,200 Ib. The blade has a length of 
9 ft. a height of 14 in., and a swing of 
60 degrees. The power hydraulic “finger 
tip” control affords fast and effective op- 


The Trojan Maintainer 


eration of the blade and a dog control 
in the swinging-circle, operated from the 
traction seat, regulates the angle of the 
blade. 


v 
Now Offers Solid Wheelbarrow Tire 


The lowly wheelbarrow, first put on 
rubber with the development of a special 
type pneumatic tire some five years ago, 
now may be equipped with a solid tire with 
great load-carrying capacity for operations 
where tires are exposed to excessive abuse, 
The B. F. Goodrich Co., Akron, O., an- 
nounces. A 16x3 Goodrich Vulc-On tire, 
secured directly to the wheelbarrow wheel, 
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FREE TO YOU 


“ENGINEERING 
IN TIMBER”... 


A pictorial 23-page booklet, il- 
lustrating the TECO Connector 
system of timber construction 
.-- over 14,000 structures built. 
Send for Free copy today. 


The engineers’ “timber handbooks,”’ 
Wood Structural Design Data, $1.00 
per copy, and supplements, 25c, 
published by National Lumber Man- 


ufacturers’ Association, U. S. post- 
age paid. 


TECO 
TIMBER CONNECTORS 


Stronger Joints 
Less Material 


TIMBER ENGINEERING COMPANY 
1337 Connecticut Avenue, N. W. 
Washington, D. C. 
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| FILLING IN A BAY 


| TO GIVE SKYLINERS 
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PERFORMANCE LIKE THIS SHOWS YOU 
WHY IT PAYS TO CHOOSE 
GARDNER-DENVER EQUIPMENT 





When airports spread out, something often moves 
aside. This time it’s San Francisco Bay. In order 
to enlarge the San Francisco Airport, the bay ad- 
joining is being rapidly filled in with 600,000 
yards of material. 

The Macco Construction Company, handling 
the job, called on a Gardner-Denver UMB Uni- 
versal Mounting Wagon Drill and two WBG- 
315’ Diesel-driven portable air compressors to 
keep up the quota of 4500 yards of fill per day. 

A record footage run of 525 lineal feet in eight 
hours, averaging approximately 430 feet per 
eight-hour shift—that was what the UMB Wagon 
Drill accomplished. Working one eight-hour 
shift per day, it kept a 24% yard shovel busy 
eighteen hours a day, loading a fleet of twelve 
16-yard trucks which traveled continuously from 
the quarry to the airport. Get complete facts and 
operating data about these UMB Wagon Drills 
and Portable Air Compressors. Write us today. 
Gardner-Denver Company, Quincy, Illinois. 















MORE THAN PLEASED 


—was the sentiment of Mr. Ben Wells, General Superintendent, 
with the work done by the Gardner-Denver UMB Wagon Drill 
and WBG Diesel-driven portable air compressors. And that's 
what you'll say, too, when you put Gardner-Denver equip- 
ment on the job . . . for they'll give you thousands of hours of 
perfect service ... save you money in low-cost operation and 
low maintenance. You'll agree that they're the best equipment 
for big jobs, tough jobs—every job! 
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has been perfected. Concurrent with the 
introduction of the new solid tire, Good- 
rich announces its Nu-Seal wheelbarrow 
wheel, for pneumatics, with bearings 
sealed against dust and dirt and designed 
for heavy duty service. The new wheel 
has special bearing seals, which by pre- 
venting the entrance of dust and grit, elim- 
inate the devastating wear on bearings and 
axles. 
v 
New Tunnel Shovel 


\ new 1%-yd. Northwest shovel for tun- 
nel and basement excavation has been an- 
nounced by the Northwest Engineering 


New Northwest Tunnel Shovel 


Co., Chicago, Ill. This shovel has been 
designed to provide the greatest cutting 
height, digging radius and dumping radius 
possible with a low clearance height. All 
features of standard Northwest shovels 
have been incorporated in the new model. 
These include: The Northwest welded 
boom, “Feather Touch” control, dual 
crowd and uniform pressure swing clutches. 
The basic design of this model allows it 
to be quickly converted for dragline or 
regular shovel work, using standard 
Northwest booms and bucket equipment. 


v 


New Pipe Vise 

A vise complete with three legged stand 
that is claimed to offer many new conve- 
nience factors has been added to its Ridgid 
line of pipe tools by the Ridge Tool Co., 
Elyria, O. The legs are so constructed 
that they give perfect balance when set 
up and prevent tipping. They are hinged 


Ridgid Tri-Stand Vises 


at the tray, fold together compactly and 
fasten with a chain for convenient han- 
dling and carrying. Legs equipped for 
screwing to plank or floor if desired. The 
tray is wide and roomy providing plenty 
of space for dope pot, oil can and tools. 
Tools can be hung on the raised rim as 
well as in slots provided in the tray. There 
is a pipe rest and 3 different size pipe 
benders that won't collapse the pipe. 
Equipped with quickly adjustable screw 
for ceiling brace to hold vise rigid while 
in use. The vises are available in 2%-in. 
yoke and 4-in. chain patterns—made of 
special strong malleable metal, jaws of 
highest quality tool steel, scientifically 
hardened for firm grip and long wear. 
Yoke vises have No-Mar jaws that pro- 
tect pipe surfaces. 


v 
New Blue Print Machine 


A new type blue print machine, em- 
bodying as a major improvement the use 
of the Hanovia Chemical and Manufac- 
turing Co.’s new high pressure mercury 
quartz lamp, will be ready for announce- 
ment shortly after Jan. 1, by the Charles 
Bruning Co., Inc., 100 Reade St. New 
York. 

Test runs on a model of the new Brun- 
ing mercury blue print machine are stat- 
ed to have been made at a speed of 20 


New Bruning Mercury Blue Print Machine 


ft. per minute from new pencil and ink 
tracings using medium speed blue print 
paper. This new quartz lamp is stated 
to give positive, uniform distribution of 
light to the entire printing surface with- 
out flickering and eliminates the necessity 
of changing and trimming carbons. In 
addition to the Hanovia lamp, the new 
Bruning machines will embody many me- 
chanical innovations in safety, improved 
feeding, speed control, drive, elimination 
of tracing slippage and wear, which will 
assure easier, faster and more economical 
operation and improved printing results. 


v 
New 200-Ampere Arc Welder 


A new 200-ampere arc welder of the 
Lincoln Junior type with a range for 
many welding applications ordinarily as- 
sociated with considerably larger welding 
equipment, is announced by The Lincoln 
Electric Co., Cleveland, O. This new 
machine, because it is of motor-generator 
D.C. arc type, will weld virtually all 
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Lincoln 200 Ampere Arc Welder 


metals and alloys and do hard facing 
work, according to the manufacturer. The 
new welder is single-operator, variable- 
voltage type and can be used with either 
bare or shielded arc type electrodes. It 
has a current range of 60 to 250 amperes 
for welding duty. 
v 
Precision Control of Concrete 
Proportioning 

A patent issued Oct. 17 to Sidney F. 
Mashbir, Washington, D. C., concerns the 
precision control of concrete proportion- 
ing, with particular reference to the con- 
trol of and compensation for the “sur- 
face moisture” of concrete aggregates. 
Under this method it is claimed that by 
use of special devices for determining the 
moisture present in the sand and gravel 
when it reaches the mixer, and by use of 
precision weighing devices to allow for 
that extra moisture, only the ex- 
act amount of water needed, is added. 
Scientific Concrete Service Corporation, 
McLachlen Bldg., Washington, D. C., 
owns the Mashbir patent, and _ installs 
equipment needed. 

v 
Clamp for Wire Rope 

A wire rope clamp put on the market 
recently by the National Production Co., 
4561 St. Jean Ave., Detroit, Mich., con- 
sists of four parts and may be easily as- 
sembled and installed by unskilled work- 
men. The two taper threaded sections, 
which are placed on the exposed sides of 
the wire rope, are squeezed together in 
a vise-like grip when the two taper nuts 
are tightened. They grip the rope with 
a strength claimed to be actually greater 
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“Safe-Line Clamp” 
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ARE YOU PREPARED? 


IF NOT, WE HAVE A PLOW FOR YOUR NEEDS 


Heavy-Duty Reversible 
Blade Plow 


This plow is designed and made purposely 
for use on three to six-ton trucks. It is designed 
with a clear vision hydraulic lift which makes 
it safe to handle at high speeds and is 
equipped with reversible moldboard and auto- 
matic safety moldboard trip and swiveling 
type latch box. All of these features make it 
a particularly desirable plow for work that 
can be done by many trucks of this size in 
highway departments. 


40 MODELS—OVER 100 TYPES—A PLOW FOR EVERY PURPOSE 


Goop Roaps Macuinery Corp. 
KENNETT SQUARE, PA. 


WE HAVE NATION-WIDE SALES AND SERVICE 














READY DECEMBER IST 
GEOLOGY for CIVIL ENGINEERS 


AS RELATED TO HIGHWAY ENGINEERING 
By Delmar G. Runner 


Assistant Materials Engineer, U. S. Public Roads Administration 


This book is written from an engineering standpoint for engineers. It puts into usable 
and understandable language the facts concerning rocks, their formation, character, 
minerological content, and other important information, so that the engineer may use to 
better advantage the material with which he works. 


The section on material surveys is particularly useful. 


This, together with the discussion of the petrographic 


microscope in the study of highway materials, constitutes a real contribution to the fund of information on engi- 


neering geology. 


The book is particularly adapted for use by highway engineers, and for use in high- 


way engineering classes. 


Some of the Chapters in “Geology for Civil Engineers’’: 


Value of Engineering Geology 

Road Material Survey Methods 

Relation of Geological Formations 
to Material Surveys 


The Common Rock Making Min- 


erals 

The Igneous Rocks 

The Metamorphic Rocks 

The Sedimentary Rocks 

The Origin and Road Building 
Properties of Shale 

The Origin and Road Building 
Properties of Caliche 


The Origin and Road Building 
Properties of Limerock 

The Origin and Composition of 
Clays 

The Preparation and Properties of 
Blast Furnace Slag 


Low Cost Road Surfaces 
Petrography and the Quality of Rock 
Sand and Gravel Deposits 

Soils and Soil Tests 

Glossary of Geological Terms 
Testing Methods 








GILLETTE PUBLISHING CO., 
330 South Wells St., Chicago, Il. 
Gentlemen: 

Please reserve for me a copy of 
Civil Engineers’. 
postage, upon receipt of same. 





I agree to remit $5.00, v 


“Gantng 
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than that of the rope itself. No special 
tools are required. The clamps are made 
entirely of high strength alloy 
steel forgings and are coined to accurate 
dimensions. They replacement 
guarantee against breakage and fracture. 
Rust-proofing (at small extra cost) is 
heavy cadmium plating to United States 


tensile 


carry a 


Navy standards. 


v 
New Equipment for Widening and 
Sloping Snow Banks 


Roto 
snow 


the Wing—for 
widening and sloping banks—has 
been placed on the market by the Roto 
Wing Co., Mound, Minn. The roto wing 
through a power 


A new product 


can be driven either 


The Roto Wing in Action 


take-off from the motor which drives the 
vehicle to which the wing is attached, or 
the wing can be furnished with an aux- 
The wing, according 
the snow in 


iliary power plant. 

to the manufacturer, 
a rolling motion up the wing and does not 
compress it. The fed into the 
eye of the rotor, which is located at the 
end of the wing, at an average speed of 
approximately 5 The ro- 
tor blades accelerate this snow and great- 
ly increase its velocity without changing 
The 
angular discharge from the rotor, of the 
rotor wing is stated to be through an arc 


starts 


snow is 


miles per hour. 


the direction of travel of the snow. 


of .360 degrees. 
v 
New Blue Print Machine 
make perfect 
has 


A machine, claimed to 
blue prints in one minute or 
been placed on the market by Paramount 
Engineering Co., 5707 West Lake St., 
Chicago, Ill. Occupying a desk space of 
by 9 in., it makes prints in any 


less, 


26 in. 


Paramount Blue Print Machine 


size up to 18 in. by 24 in. The original 
and sensitized paper are wrapped around 
an 8 in. diameter by 19 in. long crystal 
clear glass cylinder and held in place by 
a heavy canvas pre-shrunk adjustable 
cover. Two photo-flood bulbs inside the 
cylinder are controlled by a “Mark Time” 
timer which is stated to assure proper 
length of exposure for best printing. 


v 
New Flush Mounted Sodium Luminaire 
for Vehicular Tunnel Lighting 


A new enclosed sodium luminaire with 
a boxed casing for permanent casting into 
tunnel ceilings or walls has been announced 
by the General Electric Co., Schenectady, 
N. Y. The new luminaire is designed 
expressly for vehicular tunnels and, when 
installed, is flush with the tunnel ceiling 
or wall surface. Alzak finished aluminum 
reflecting surfaces in the luminaire assure 
high utilization of the sodium light out- 
put. Protecting these surfaces from dust 
and dirt is an enclosing glass door. The 
new luminaire employs a 10,000-lumen so- 
dium lamp and may be directly connected 
to a low-voltage multiple circuit, or to 
a high voltage series circuit through a 
recommended IL insulating transformer. 
The luminaire is equipped with a standard 
cathode, preheating, automatic resetting 
timer and a radio interference suppressor. 


” 
New I!/, Cu. Yd. Shovel 


A new Koehring 604 excavator rated as 
a 1% cu. yd. shovel, just announced by 
the Koehring Co., Milwaukee, Wis., is 
a completely new design, employing new 


Koehring 604 Excavator 


methods of construction. More high 
strength steels are used, replacing heavy 
castings, which results in a lighter ma- 
chine with more strength. The turntable 
and side frame are welded integral, of 
light weight, high strength steel plate and 
members. Gear cases are welded steel 
plate as well as the crawler frames. Forced 
flood lubrication, more anti-friction bear- 
ings are wear-reducing features. Opera- 
tion has been made more convenient be- 
cause of an instrument panel combined 
with a group of levers, located within 
easy reach of the operator without leav- 
ing his seat. Many other improvements 
and refinements have been included in this 
newest design Koehring shovel. 


Roads and Streets 


New Clamshell Bucket 


A new feature in clamshell bucket de 
sign, announced by the Blaw-Knox Co., 
Pittsburgh, Pa., aims to reduce maintenance 
problems resulting from the practice oi 
“dropping the bucket.’”’ A practical solution 
of the problem has been the objective of a 
new type of lever arm bucket recently de- 
veloped by the Blaw-Knox Co. In this new 
design all four corner bars are mounted di- 
rectly on the head pin. The cast steel 


New Bucket in Operation. 


head block, when secured in position be- 
tween the two plates, joins one pair of cor- 
ner bars together in such a manner that a 
rigid A-frame assembly is obtained. It is 
claimed that as a consequence, this im- 
proved form of construction not only pro- 
vides for a direct transmittal of stress 
and shock between head pin and corner 
pins, but also insures a rigidity which 
maintains permanently true alignment be- 
tween the upper sheaves and lower sheaves, 
thus obtaining a condition conducive to 
long cable life. 


v 
General Utility Snow Plow 


A snow plow designed especially for 
attachment to car or light truck bumper 
has been brought out by the Johnson 
Snow Plow, Inc., 1407 E. Erie Blvd., Syra- 
cuse, N. Y. The push arms are adapted 
to the bumper of a car with two clamps. 
It may be assembled to or taken off your 


General Utility Plow. 


car in 5 minutes or less. Left hand push 
arm is made adjustable, so plow can be 
set at an angle for discharging the snow 
to one side. The mold board is properly 
curved to keep the snow from rolling over 
the top and has two shoes or runners to 
prevent plow from digging when used on 
gravel or earth drives. , 


- 
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“EXCEPTIONALLY 
ACCURATE” 


AGGREGATE DRYERS 


PORTABLE ASPHALT PLANTS 
Pug Mixers Heating Kettles 
Concrete Vibrators and Grinders 


Write for Catalog 


Eikhart White Mig. CO indiana 














EXPANSION JOINTS 
Made Easy 


Union Road Joint 
and Dowel Assem- 
bly. ONE-PIECE. "stented 


Write for 
Catalog of 
Construction 
Accessories. 


Dowels Accurately UNION STEEL 
Positioned and PRODUCTS CO. S AY 


Locked Parallel. 1 8. & San 
Alblen, Mich. 


“The accuracy of 
spreading stone or 
sand with this spread- 
er, is far superior to 
other spreaders. Start- 
ing and stopping does 
not change uniformity 
of spread.” 
—An OHIO SUPERIN- 
TENDENT of HIGHWAY 
SURFACE TREATING. 
. 





“Places seal coat con- 
sisting of chips and 
sand within accuracy 
of | Ib. per square 
yard.” 
—A KANSAS CITY, 
MO., CONTRACTOR. 


Ae aaa a ae . a get a | 
nyey ‘TTTY ryt uniform application o 
"i TrT ‘ material which tends 
to give work a con- 
stant density thus 
eliminating any QUOTED STATEMENTS are authentic 


+ «+ we retain in our files the original re- 


Those who make an art of liv- pockets caused by the om moe 


aggregates.” proof of quotations used in our advertising. 


ing depend on this world famed —A FOREST PARK, 


ILL., CONTRACTOR. 


hotel as the very embodiment Buckeye V 
, a co Mabrial 


of gracious service, true refine- 


ment and dignified hospitality. 0 onergtion SPREADER 


THE BUCKEYE TRACTION DITCHER COMPANY 


N + FINDLAY Hd 


aos eens . The Gotha 1) 


yy AY WIDED NEGRADE NV CA 
ner EARTH HANDLING AND ROAD BUILDING EQUIPMENT FOR OVER 40 YEARS | 


e Evanshir THE BUCKEYE TRACTION DITCHER COMPANY, 
a The Town fiouse Spreader Division, FINDLAY, OHIO 
ed a a > 0 nN 0 bears Send at once literature and data on your Surface Material Spreader. 


Michigan Avenue - CHICAGO se cc 








ADDRESS 


city 
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Marking Machine 


A “l-man” zone marker, capable of 
painting a traffic mark from 2 in. to 8 in. 
in width, has been placed on the market 
by the General Iron & Steel Co., 276 La- 
fayette St., New York, N. Y. Pressure 
for painting is obtained by pumping the paint 
with a specially designed pump driven 
by a 1 h.p. gasoline engine. There are no 
gauges used and the action is simple and 
positive. An important feature is that the 
paint is being agitated while the machine is 
being used. Approximately four-fifths of 
the paint is discharged back into the tank; 
the other fifth is pumped with force 
through our specially constructed disc. 
Through an ingenious arrangement, the op- 


Gisco Zone Marker. 


erating lever does not at any time stop 
the flow of paint, but only changes the 
direction of flow. One position of the 
lever causes the paint to be discharged 
through the disc, while at the other posi- 
tion of the lever, the direction of flow 
throughout the sysetm is in the reverse di- 
rection, i.e, where paint was discharged 
through the disc, now air is drawn in 
under the full pressure of the pump. This 
sweeps the disc and its supply line com- 
pletely clear of paint. This action is stated 
to remove any possibility of drip. 


Vv 
New Concrete Breaker Outfit 


A new one man portable concrete 
breaker outfit has been placed on the mar- 
ket by the Concrete Equipment Manufac- 
tuers, 80 East Jackson Blvd., Chicago, IIl. 
It comprises a Wisconsin 4 h.p. gasoline 
air cooled engine, with full releasing cen- 
trifugal clutch and speed regulator, or a 
standard electric motor as power plants, 
mounted on a swivel base, either power 
unit weighing approximately 70 lb. The 
power is transmitted through a Marvel- 
Wyco patented flexible drive shaft casing 
to which is attached an Arens patented 


The Marvel Breaker 


throttle control giving the operator abso- 
lute control over his machine speed at all 
times. The demolition or breaker tool with 
its many patented features incorporates a 
unique tool retaining lower head with a 
positive locking device to hold the acces- 
sory tools. The breaker is made in three 
sizes: 65, 85 and 98 Ib. and each size de- 
livers approximately 1,000 blows per 
minute. 


v 
New Model of “Load Lugger™ 


An improved Model “CH” of the Brooks 
load lugger is now in production by the 
Brooks Equipment and Manufacturing Co. 
of Knoxville, Tenn. This is an entirely 
new design. It is easily mounted on any 
standard chassis. Correct load distrib- 
ution, well forward of the rear axle, elim- 
inates excessive strains on the chassis and 
is stated to enable a 1%4-ton truck to car- 
ry a fully loaded 2-cu. yd. bucket. A 
unique jackleg device, attached to the rear 
end of the load lugger frame, relieves 
the truck chassis of the overhanging load 
when the bucket is being raised, and makes 
counterweights unnecessary. This jackleg 
adjusts itself to ground level, and is op- 
erated from the driver’s seat. The hoist- 
ing mechanism is operated by a simple 
power take-off from the truck engine. The 
hydraulic hoist is a heavy-duty double-type 
unit which raises or lowers both bucket- 
booms at once. Less than 20 seconds 
is required for raising, dumping or lower- 
ing the load. The oil pump and control 
valves are fully enclosed in a compact 
unit and mounted under the deck plate, 
permanently protected. Simplified control 
is a feature of the new load lugger. The 
driver handles all operations from the 
cab, using one lever for controlling the 
oil valve of the hydraulic hoist and for 
engaging the dumping hook in discharg- 
ing the bucket. The bucket is tripped 
by the dumping hook as it is lowered over 
the end plate, thus giving higher discharge 
and quicker spotting of the load. When 
desired, the loaded bucket can be set back 
on the ground without dumping. The load 
lugger buckets are one-piece units, made 
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of heavy steel plate, electrically welded 
and reinforced. They will hold any ma- 
terial without leakage, inciuding sand or 
even liquids. They have a capacity of 
2 cu. yd., struck measure, and a height 
of only 27 in. for easy loading. In carry- 
ing position, the bucket rests on the load 
lugger deck between two side plates, be- 
ing held in place with a pair of double 
chains, so that it is impossible for the 
load to shift in any direction, even on 
the steepest grades that the truck can 
negotiate. An important advantage of the 
Model “CH” load lugger is the clear plat- 
form space provided by the deck plate. 
This can be used for hauling miscellaneous 
materials when the buckets are not in use. 


v 
New Weatherproofing Product 

A formula has been developed by Car- 
bon Chemical Products, Inc., Fort At- 
kinson, Wis., which is claimed to make 
it possible to char almost any kind of ma- 
terial including metal, concrete and asbes- 
tos without the use of fire, for the pur- 
pose of waterproofing and preserving such 
material. The base of the product is char- 
coal obtained by burning hard wood to 
900° F. It has about the same consist- 
ency and coverage as paint, its color is 
black and it can be applied easily with a 
brush or a spray to concrete, brick, plas- 
ter, any kind of roofing, canvas, paper, 
metal and all types of wood and is non- 
poisonous and non-explosive. It will not 
burn the hands and is resistant to fire and 
common acids, such as: Sulphuric, mu- 
riatic, acetic, etc., also salt and termites. 
After the product has been applied it is 
to form a hard, permanently-bonded non- 
porous, flat black coating of carbon im- 
pervious to moisture and fungi, which will 
not crack, check or peel under any kind 
of climatic conditions. Two coats produce 
a gloss, and one coat of oil paint, except 
white, cream and citrus, over the product 
is actually brighter than three coats of 
paint on nude wood, because it prevents 
absorption and encourages oxidation. The 
product is now being manufactured under 
the trade name of Kar-Bon-Seal. The 
company also makes another product. Kar- 
Bon-Sealuminum, which has all proper- 
ties of Kar-Bon-Seal, but dries to a sil- 
very finish, and also serves as a heat de- 
flector for roof work. 


v 
Dow Chemical Announces Brick Spray 


A spray solution to facilitate the re- 
moval of excess filler from new brick pave- 
ments has just been announced by engi- 
neers of The Dow Chemical Company, 


Midand, Michigan. This solution consists 
of 100 pounds of calcium chloride and 40 
gallons of water with 6 pounds of starch. 
Spraying the bricks with this solution after 
they have been laid in place prevents the 
filler from sticking to the brick and 
allows the excess to be easily removed. 

The hot filler is poured at a temperature 
ranging from 350 to 400 deg. Fahrenheit 
and allowed to set. The excess is then 
easily and economically removed from the 
surface by means of a scraper. When 
bricks have been treated with calcium 
chloride solution the filler does not stick 
to them, and is peeled up in long narrow 
ribbons by the scraper. The excess may 
later be used again. 





November, 1939 

















DIAMOND Roller Bearing oS 
a, “ tested " JAW = 
he | CRUSHER 


Diamond Roller Bearing 
Crushers have greater 
capacity, require less 
power, practically no 
maintenance and lubri- 
cation cost is negligible. 














Write for Literature 


DIAMOND — rece INC 


AND THE MAHR MANUFA(‘ JRING CO. DIVISION 


MINNEAPOLIS, MINNESOTA, U.S. A. 




















Save Time and Money - - 
Stay “ Hotel LAFAYETTE 


—Because it is right in the heart 
of Buffalo's Business, Theater, and 
Shopping district. Every conve- 
nience for the traveler. 


$2.50 up 


Special rates for 4 or more. 
Write for Folder E 


ALN AcWAFAYETIE 











SS BUFFALO. NY. 
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DEMAND These \ | = - | p\uumciuauas 
FEATURES in V7 


[ 5S to AUTOMOTIVE. TYPE § b 

miss SEEM UP 10 40%, MORE | ~ 
EFFICIENT all 
90% LESS NOISE 
Get catalog, prices on latest 
1940 model, light weight, 
heavy-duty trailers with sen- 
sational new features. Other 
sizes 3428S to 56S. THE 
JAEGER MACHINE CO., 223 
Dublin Ave., Columbus, Ohio. 





Stay Ahead with 
FASTER FINEGRADING 


NE clean, smooth pass through the 
rough grade—that is all that’s 
necessary with the R. B. Power Fine- 
grader. It eliminates rough finegrade 
—reduces hand finishing — lessens 
work of trail grader and saves con- 
crete with a more accurate subgrade. 
All these R. B. advantages mean fast- 
er, more profitable finegrading on 
every job. Write for bulletin giving 
complete details. 





Xe @ MANAGEMENT 
@ PRICE POLICY 


ZL WISCONSIN 


Owner operated by the Milwaukee Hotel Wisconsin Co. 
Lewis S. Thomas, Manager 


IN THE CENTER OF MILWAUKEE 





A BETTER 
Face to Lay 


IN CHICAGO 


For years the Great Northern has been a famous 
landmark in Chicago, yet it has kept abreast of the 
times with an extensive modernization program that 
leaves it complete with every facility for comfort and 
beautiful surroundings. Visit the Town Hall Grill or 
the Coffee Shop for fine food. For an hour or an eve- 
ning, the Cocktail Lounge or the Roundhouse Bar. 











ONE OF THE ALBERT PICK HOTELS 
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New Snap Ring Service Tools 

Owatonna Tool Company has designed 
and built a set of tools for removing both 
contracting and expanding type snap rings 
which are now used extensively in tractors 
and other machinery. Heretofore, the re- 
moval of these snap rings has presented a 
serious difficulty to construction and main- 
tenance men. 

The contracting type snap rings are used 
to locate bearings, gears and other parts 
on shafts. They are usually quite loose 
and turn in the slot when an attempt is 
made to pry them off. The OTC snap ring 
plier No. 614 is built to remove and re- 
place such rings. It has two milled grooves 
at right angles to each other on the nose 
of the plier. These grooves engage the 
ends of the snap ring regardless of its size 
or position. 


The expanding type snap rings are used 
to locate bearings in bores. Being located 
in a slot, they cannot be expanded further 
and thus are difficult to remove. OTC 
provides a simple, effective system of 
wedges and cams for lifting one end of 
the ring so that a pry can be entered. 


v 

New Welding and Cutting Equipment 

A number of improvements are featured 
in the new line of Prest-O-Weld welding 
and cutting apparatus, recently introduced 
by The Linde Air Products Co., 30 East 
42nd St., New York, N. Y., after exten- 
sive field tests. This new equipment con- 
sists of a welding blowpipe, cutting blow- 
pipe, and cutting attachment. All retain 
the detachable valve body construction, 
exclusive with Prest-O-Weld equipment, 











®@ Available in 1/2 and 3/8 cubic yard capacities. Electrically 
welded for maximum strength. Ball bearings eliminate friction 
and wear. Electric bucket trip facilitates accurate placement. 
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which permits quick changing from weld- 
ing to cutting, and cutting to welding. 
Among principal features of the W-108 
welding blowpipe are the individual mix- 
ers in every head making correct flame 
adjustment easy, and giving definite re- 
sistance to flashback. Both the oxygen 
and acetylene for this “balanced-pressure” 
blowpipe may be set at approximately the 
same pressure in pounds per square inch 
as the number of the head. The new C- 
108 cutting blowpipe and the CW-108 
cutting attachment are also constructed on 
improved design principles. A lower pre- 
heat oxygen pressure permits a large 
flame for cutting very dirty or heavily 
scaled material. Like the welding blow- 
pipe, they have improved flashback re- 
sistance, are strongly built and are well- 
balanced for ease of handling. This ap- 
paratus is available separately or in com- 
bination outfits. In addition, since the 
new blowpipe handles can be used with 
detachable valve bodies already in use, own- 
ers of Prest-O-Weld apparatus can take 
advantage of these improved design prin- 
ciples very economically. 


v 


New Diesel Engine Driven Arc 
Welder 


A new 300 ampere diesel engine driven 
arc welder, which is equipped with gaso- 
line engine starting rather than the con- 
ventional motor starter with storage bat- 
teries, has been announced by the Lincoln 
Electric Co., Cleveland, O. The gasoline 
engine used for starting the welder is a 
small auxiliary mounted above the diesel 
engine. It is started by means of a hand 
crank. A belt drive, engaged by means 
of a clutch, connects the starting engine 
to the diesel. Starting in extremely cold 
weather is facilitated by the fact that the 
cooling system of the small gasoline start- 
ing engine is connected into the cooling 
system of the diesel. This arrangement 


300 Ampere Diesel Engine Driven Arc 
Welder Equipped with Engine Starting 


makes it possible to warm up the diesel 
by running the starting engine a short 
time and allowing the heated water to cir- 
culate through the diesel engine. The arc 
welding generator used on the new welder 
is the 300 ampere “Shield Arc SAE” unit, 
equipped with dual continuous control. 


- 
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Ver Bryck Now Assistant Manager 

L. A. Ver Bryck has been appointed 
assistant manager Welded Fabric and Con- 
struction Products Sales of Pittsburgh 
Steel Co., Pittsburgh, Pa. Mr. Ver Bryck 
has been connected with the Sales De- 
partment of the Welded Fabric and Con- 
struction Products Division of the com- 
pany since 1928 with the exception of a 
period of about a year with the Wheeling 
Corrugating Co. Robert L. Glose con- 
tinues as manager of Welded Fabric and 
Construction Products Sales. 


v 
Vic Wallace Appointed Western Sales 
Manager for Caterpillar 


Caterpillar Tractor Co., Peoria, Ill., has 
announced the appointment of V. H. 
(Vic) Wallace as western sales manager. 
Mr. Wallace  suc- 
ceeds the late H. H. 
Chambers, and will 
have his headquar- 
ters in San Leandro, 
Calif. Victor H. 
Wallace was born in 
a small Ohio town 
in 1885. When he 
was six years old, he 
moved to Fresno, 
Calif., where his 
schooling was com- 
pleted. After vari- 
ous small jobs there, 
he took the position of advertising sales- 
man and then advertising manager for 
the Fresno Republican. Mr. Wallace left 
the Republican to take a position on the 
staff of LaSalle Extension University 
sales force. After a year there, he joined 
the Visalia Delta newspaper as business 
manager. In 1927, he became affiliated 
with “Caterpillar’s” advertising depart- 
ment at San Leandro. He was almost 
immediately sent to Peoria, Ill., as assist- 
ant advertising manager at that office. He 
was there for 5% years, and in January, 
1933, was transferred to the western sales 
division as district representative. In that 
capacity, he headquartered briefly in Los 
Angeles, and then worked out of San 
Leandro, taking the territory as far north 
as Vancouver, B. C. In 1935, Mr. Wal- 
lace was appointed agricultural sales man- 
ager of the western division, with head- 
quarters at Spokane, Wash. He contin- 
ued in that capacity until November, 1938, 
when he was transferred to San Leandro, 
to act as assistant sales manager, which 
position he held until the time of his latest 
appointment. 


V. H. Wallace 


Vv 
Cranz Co., Hewitt Distributors, in 


New Quarters 


The J. M. Cranz Company, Hewitt 
Rubber Corp. distributors in the Buffalo 
territory since June 1, 1933, are now es- 
tablished at new quarters at 1280 Main 
St. Buffalo, N. Y. Their new location 
‘ontains over 6,000 sq. ft. of floor space, 
2% times the size of its previous address. 
|. M. Cranz is president, Fred Ginther, 
vice president, and William Herold, office 
manager and assistant treasurer. Harry 
Worthington is sales manager. 











Armco Announces New Name for 
Association 

Changing trends in its business have led 
the Armco Culvert Manufacturers Asso- 
ciation, Middletown, O., to adopt the new 
name of Armco Drainage Products As- 
sociation. At one time corrugated cul- 
verts of Armco ingot iron were the prin- 
cipal product manufactured by the mem- 
bers of this association. However, dur- 
ing the past ten years or more the use 
of perforated corrugated pipe for sub- 
drains, the development of asbestos-bond- 
ed paved invert pipe or sewers, the intro- 
duction of multi plate pipe and arches 
for small bridges and _ the _ increas- 
ing use of drainage gates for levees 
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and dams have made _ culvert pipe 
a relatively smaller part of the busi- 
ness although still an important one. Other 
products manufactured or sold by the 
member companies of the Armco Drainage 
Products Assn. include metal retaining 
walls, culvert headwalls, flumes, sheet pil- 
ing, tunnel liner plates and spiral welded 
smooth-wall pipe. The association was 
first formed in 1904 and recently held its 
36th annual meeting at Ashland, Ky. Of- 
ficers of the association are: W. H. 
O’Neall, president; H. W. Force, vice- 
president; M. F. Shelt, secretary-treas- 
urer. The headquarters staff at Middle- 
town is headed up by S. R. Ives, vice- 
president and general manager; M. C-. 








MARMON-HERRINGTON 
All-Wheel- Drive FORDS for 1940 











® Like good soldiers, all the wheels on a Marmon- 
Herrington All-Wheel-Drive Ford push forward 
in the battle for oil and timber; in the drive for 
faster, more economical road building and main- 
tenance; in the struggle to keep vital highways 
free from snow and ice. 

. Live, grasping, propelling traction on every 
wheel keeps them going when conventional rear-wheel drive trucks quit cold. 

If your work takes you off the beaten path, over open field, desert, hill, 
or plain, you need a Marmon-Herrington All-Wheel-Drive to take you 
through and bring you back. We convert all standard Ford trucks, passenger 
and commercial cars to All-Wheel-Drive vehicles of remarkable power, 
speed and economy. Prices are surprisingly low for the amazing service 
they offer. Thousands are now in use all over the world doing the hardest 
kind of work ever asked of an automotive vehicle. 

1940 Marmon-Herrington All-W beel-Drive Fords and heavy-duty trucks 
are ready. Even better and more dependable than before. Available with 
any standard or special body equipment you may need. Write for new cata- 
log, just off the press. Cable address: MARTON, Indianapolis, Ind., U.S. A. 


WITH POWER 





MARMON-HERRINGTON COMPANY, INC. 


INDIANAPOLIS, 


INDIANA, U.S.A. 
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LOAD the 
CHEAPEST 
W AY— 


The cheapest loading method is the one 
that holds the trucks for the shortest 
time. Truck time is the important fac- 
tor in loading costs. Since 1919 Barber- 
Greene Loaders have _ continuously 
earned this reputation. Write for com- 
plete information, there is no obligation. 


Standardized Material 
Handling Machines 


RBER 
EENE 


Aurora, | Ilinols 














Guard Cable Splice 
of Approved — 


This Wedge Type Union Cable Splice 
for standard 3-strand, 7-wire %” 
guard cable is the simplest, most 
easily installed and most economical 
cable splice we know about that will 
meet specifications requiring safety 
factor over cable of 25,000 Ibs. rating. 


Now used regularly in seven States 
and acceptable in others. Should be 
standard with any State now using the 
¥%,” guard cable construction—both 
for maintenance and for new con- 
struction. 

Sample will be sent free for field test by re- 
sponsible Highway Official or Contractor; 
trial order of any quantity at 66¢ each, O.B. 
Branford. Lower prices in quantity and 
through distributors. 


Send for Data Sheet No. H-1 


Other M.I.F. Specialties include: Cable Offset 
Fittings, Compensatin ng Spring Anchorages, 
Wedge Type Cable End Sets, Offset Pipe Rail- 


ings, etc. 


MALLEABLE IRON FITTINGS Co. 
Pole Hardware Dept. 
Branferd, Cenn. 





Patton, assistant manager; G. E. Shafer, 
chief engineer, and W. H. Spindler, pub- 
licity manager. 
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Jack Chambers Is Dead 


H. H. “Jack” Chambers, Western Sales 
Manager of Caterpillar Tractor Co., died 
at Peralta Hospital, Oakland, Calif., Oct. 
21, after a lingering 
illness. He was 47 
years old. Death 
came as a distinct 
shock to Mr. Cham- 
bers’ host of friends 
and business asso- 
ciates. His long 
service with “Cater- 
pillar” had taken him 
to all parts of the 
United States, and 
had given him a 
wide and _ intimate 
acquaintance among 
leaders in construction, logging and agri- 
culture. His keen wit, hearty laugh and 
remarkable memory for names, faces and 
incidents contributed to make him one of 
the most popular men in the industry. 
Homer Howard Chambers was born at 
Raymond, IIl., June 26, 1892. He came 
to the Holt Manufacturing Co., “Cater- 
pillar’ predecessor at Peoria, Ill., in De- 
cember, 1914, obtaining employment in the 
shop. His ability soon attracted the at- 
tention of his supervisors and from his 
factory job he was transferred to the com- 
pany’s service department. When this 
country entered the World War, the Holt 
company became a beehive of activity and 
one of the principal centers of its kind in 
supplying tractors for war service. U. 
S. Ordnance staffs were sent to the Peoria 
factory, and Mr. Chambers was assigned, 
on the department’s payroll, as an instructor 
at Camp Herring, as the military quarters 
adjacent to the plant were known. After 
the war’s end, Mr. Chambers was pro- 
moted to assistant service manager, and 
in 1921, became service engineer. Accept- 
ing a partnership in the Milwaukee, Wis., 
“Caterpillar” distributorship, Mr. Cham- 
bers resigned his position with the com- 
pany in 1925, but returned three years 
later to take an important assignment in 
the company’s sales department. A year 
later he was named sales manager of the 
western division with headquarters at San 
Leandro, Calif., the position he held until 
his death. Mr. Chambers and Miss Mary 
Alloway of Peoria, IIl., were wed at Peoria 
in 1918. She, and one daughter, Miss Jen- 
nie Chambers, a student of Stanford Uni- 
versity ; a sister, Mrs. W. T. Schwertfeger 
of Mt. Olive, Ill., and a brother, L. L. 
Chambers of Harvel, Ill, survive the de- 
ceased. In Oakland, the Chambers resided 
at 492 Staten Ave. 

v 
Buda Opens New Branch 

The Buda Co. of Harvey, IIl., has re- 
moved its New York office from 30 
Church St. to their new branch office and 
store located at 253 West 64th St., New 
York City. At the new location, Buda 
will have, not only their offices and at- 
tractive display rooms, but also a modern 


H. H. Chambers 


Roads and Streets 


machine shop, a well stocked parts de 
partment and ample space and facilities 
for the installation of Buda Lanova diese 
and gasoline engines in trucks. In addi- 
tion to the display of Buda-Lanova diese! 
and gasoline engines, many other products 
of the Buda Co. are in stock including th: 
complete line of hydraulic jacks and other 
types of jacks used by industry in general 
Mr. Harry W. Place, formerly of the Mo- 
tive Parts Co. of America, Incorporated 
is in charge of the New York branch 
Concurrently, the Buda Company has an- 
nounced the opening of similar branches 
at 2929 Locust St., St. Louis, Mo., with 
George R. Eppes in charge; 2208 West 
Fort St., Detroit, Mich., with Mr. Carsten 
in charge, and 19 East 25th St., Chicago, 
Ill., with George Gibson in charge. 


v 
New Address for Kansas City Office 
Asphalt Institute 


Announcement has been made of the 
new address in the Dwight Building in 
Kansas City, Mo., of The Asphalt Insti- 
tute’s Field Office for District VII. Frank 
S. Gilmore, formerly of the Kansas State 
Highway Department, continues in charge 
as district engineer, extending to Mis- 
souri, Iowa, Kansas and Nebraska the 
engineering, research and promotional fa- 
cilities of The Asphalt Institute. 


v 
Lewis H. Brown to Receive Vermilye 
Medal 


The Franklin Institute of the State of 
Pennsylvania on Nov. 14 will make its 
first award of the Vermilye Medal “in 
recognition of outstanding contribution in 
the field of industrial management,” to 
Lewis H. Brown, president of the Johns- 
Manville Corporation, New York. Named 
after its donor, William M. Vermilye, 
vice president of The National City Bank 
of New York, the medal is purposed to 
stimulate, encourage and recognize out- 
standing contributions in the field of in- 
dustrial management not only in the 
United States but in other countries as 
well. Mr. Brown will receive the medal 
for “his brilliant work in executive man- 
agement, in industry.” 

v 

Asphalt Institute Establishes Head- 

quarters in Austin 


Announcement has been made of the es- 
tablishment in Austin (Texas), at 214 Lit- 
tlefield Bldg. of The Asphalt Institute’s 
Field Office for District VIII. Head- 
quarters of this district were previously 
at Dallas. D. D. Williamson, formerly head 
of the Texas State Highway Department 
Laboratories, continues in charge as dis- 
trict engineer, extending to Texas, Ar- 
kansas and Oklahoma the engineering, re- 
search and promotional facilities of The 
Asphalt Institute. 

v 


Purmort and Ware New District 
Representatives for Hewitt 
Hewitt Rubber Corporation has an 
nounced the appointment of Arthur Pur 
mort and Nathaniel Ware as district rep- 
resentatives. Purmort will cover the St 
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Louis and Indianapolis territories, working 
with Hewitt distributors in this part of 
the country. Ware is assigned to the 
Boston office and will assist Hewitt distrib- 
utors in New England. 


v 
Western Cataphote Opens Southern 


Headquarters 


Appointment of A. B. Moore as sales 
representative for the Western Cataphote 
Corporation in the southern states has been 
announced by C. T. Harther, president. 


Mr. Moore, who brings a background 
of many years’ experience in reflecting 
sign and highway traffic problems to his 
new duties, opened his headquarters in 
Atlanta, Georgia, on August 1. 


Vv 
Southern Pine Association Establishes 
Atlanta Office 


Arrangements are being made for the 
establishment of a Southern Pine Asso- 
ciation branch office in Atlanta, Ga., H. C. 
Berckes, secretary-manager, announced 
August 30. He stated that since the Asso- 
ciation established the Southern Pine In- 
spection Service, to provide an official in- 
spection and grade-marking service to all 
competent southern pine manufacturers, 
that the number of mills which have sub- 
scribed to that service has increased im- 
mensely. As a result of the great in- 
crease in grade-marking mills in the At- 
lanta territory, Mr. Berckes said, the de- 
mand for inspection service makes it desir- 
able to provide additional facilities to ex- 
pedite that service. 

“If any inspection service is to be thor- 
ough and efficient,’ Mr. Berckes con- 
tinued, “it is necessary that facilities be 
so complete as to allow prompt attention 
to requests for inspections and to make 
arrangements for examination of ship- 
ments of mills receiving inspection service 
and using the official grade and trade mark 
of the Association. There are many de- 
liveries of grade-marked lumber to gov- 
ernment and private projects that must be 
checked by official association inspectors, 
and the Atlantic office can keep in close 
touch with and render prompt service to 
projects in that territory, as there are 
many mills in the Atlanta territory re- 
quiring inspection and  grade-marking 
service. 

v 
Richard W. Yerkes Retires as Treasurer 


of Link-Belt; Succeeded by 
Harry Kellogg 


At a meeting of the board of directors of 
Link-Belt Company, Chicago, IIl., Mr. Rich- 
ard W. Yerkes tendered his resignation as 
secretary-treasurer. His smiling comment 
was, “After half a century’s work for the 
company I feel that I have earned the priv- 
ilege of a long vacation and passing my 
duties on to younger shoulders.” Starting 
with the Company at Philadelphia in 1890 
as stenographer and file clerk, Mr. Yerkes 
advanced through ‘the administrative de- 
partments, having for a long time been 
sales manager at Philadelpfiia. While now 
retiring from the position of secretary- 








treasurer, which he has held since 1923, 
he will continue to serve as a member 
of the board of directors. Harry E. Kel- 
logg, who has been closely associated with 
Mr. Yerkes for the past 18 years, has been 
elected to succeed him as treasurer. Suc- 
cessively, Mr. Kellogg has held the posi- 
tions of plant accountant, general credit 
manager, and chief accountant. In the 
capacity of chief accountant—the position 
he has held for the last three years—he 
has exercised general supervision over all 
matters of taxation and accounting for 
parent and subsidiary companies. F. V. 
MacArthur, formerly assistant secretary, 
was elected secretary. Melbourne P. An- 
derson, formerly general credit manager, 
has been appointed chief accountant to 





Richard W. Yerkes 


Harry E. Kellogg 


succeed Mr. Kellogg. Mr. C. W. Marum, 
for 28 years a member of the company’s 
New York office, has been named gen- 
eral credit manager to succeed Mr. An- 
derson. 

v 


NEW LITERATURE 


Bituminous Distributor—A catalog il- 
lustrating and describing the Brokol bitu- 
minous material distributor has been is- 
sued by the Brokol Manufacturing Co., 
Inc., 94 Madison St., Newark, N. J. Con- 
struction details of the distributor are 
illustrated and described and numerous il- 
lustrations and descriptive matter are given 
of the various features. 


Soil-Cement Roads—How to build low- 
cost roads for light traffic by mixing 
roadway soil with portland cement and 
water is told in detail in a 90-page man- 
ual just issued by the Portland Cement 
Association, 33 West Grand Ave., Chi- 
cago, Ill. In this book the plans engi- 
neer will find details for laying out the 
project, the laboratory soils engineer will 
find an outline of tests required to insure 
success, the resident engineer and contrac- 
tor will find answers to questions of de- 
sirable equipment and procedures, the 
specification engineer will find a model 
specification, the estimating engineer will 
find cost data listed, and the field soils 
engineer will find the detail information 
required for calculating control factors 
during construction. The handbook also 
indicates uses for soil-cement mixtures 
other than for road construction. 


Snow Plows—A new catalog of its line 
of V-type snow plows has been issued by 
Carl H. Frink, Clayton, N. Y. The 
special feature of the plows are illustrated 
and described. Specifications, illustrations 
and descriptions are given of eight of the 
V-type plows. Included also are descrip: 
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HAUCK 


Oil Burning 


WATER HEATERS 











for heating large quantities of water in 
cold weather for concrete mixers and 
central mixing plants. Double Conical 
Heating Coil and Water Jacketed Shell 
heat mixing water from 40°F. to any 
temperature rise up to 180°F., efficiently, 
quickly and economically. 

ALSO 
CONCRETE HEATERS heat aggre- 
gate in mixer, assuring uniform batch 
discharged at 60° to 90°F. even in zero 
weather. Holds heat 96. hours for ample 
setting time. 
Other Hauck specialties include Oil 
Burnin Salamanders, Super Heated 
Steam Shawing Outfits, etc. 


HAUCK MANUFACTURING COMPANY 
119-129 10th St., Brooklyn, N. Y. 


...+ AT LOWEST COST 

















Sauerman Portable Scraper Unit 
Loading Gravel from Pit to Trucks 


HEREVER there is a job of 

excavating sand and gravel, 
making long cuts and fills, clean- 
ing out ponds, building dams or 
levees, stockpiling, and similar 
work involving long hauls—it 
pays to find out what a Sauerman 
Slackline or Drag Scraper will do 
and what it will cost. Generally 
a Sauerman machine will handle 
these jobs and other problems of 
moving materials to a hopper or 
fill at a lower cost than other 
types of equipment. 


Write for Catalog 


SAUERMAN BROS. 


488 S. Clinton St. Chicago 
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tions and illustrations of the power hy- 
draulic control, leveling wings and snow 
plow attachments. 


Precision Re-Refiner for Motor Oils— 
A new 4-page folder by Precision Engi- 
neering Co., Karnopp Bldg., Kansas City, 
Mo., gives useful information on the puri- 
fication of crankcase oils with its Pre- 
cision Automatic Oil Refiner. The unit 
is designed to meet the needs of truck 
owners and other large users of lubricating 
oils, 

Bulletin Describes New Bucyrus-Erie 
2-Yd. Convertible Shovel—Complete de- 
scription of the new Bucyrus-Erie con- 
vertible 44-B, 2-yd. shovel is attractively 
presented in a 32-page bulletin recently 
published by the manufacturer. Features 
of the machine are fully explained, and 
photographic illustrations are used pro- 
fusely to portray the 44-B’s structural and 
Copies of the Bulletin 
may be obtained free of charge from 
Bucyrus-Erie Co., South Milwaukee, Wis- 
Ask for Bulletin No. 44-P 1, 


Motor Grader Pulls Blade Grader— 
“Doubling Up” is the title of a folder 
just issued by Caterpillar Tractor Co., 
Peoria, Ill., showing how a blade grader 
hitched behind a motor grader effects im- 
portant reductions in maintenance costs. 
Pictures show such combinations at work 
in various localities, and brief descrip- 
tive notes give pertinent information, in- 
cluding operating rates. 


mechanical details. 


consin. 


A 52-page book has 
Associa- 


Highway Drainage 
been issued by the Clay Products 


UTILITY 
SNOW PLOW 


Especially designed to attach on car 


or light truck bumper. May be as- 
sembled or taken off car in 5 minutes. 


Very low in cost. 
Also manufacture 
Sidewalk, Blade and “V” type plows. 


JOHNSON SNOW PLOW, Inc. 


1407 E. Erie Blvd., Syracuse, N. Y. 
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tion, 111 West Washington St., Chicago, 
Ill., on the uses of vitrified clay pipe in 
highway drainage. The book is divided 
into three sections: (1) Recent develop- 
ments in highway construction and drain- 
age, (2) subsoil drainage, and (3) surface 
drainage. Numerous drawings showing 
typical drainage installations for many 
conditions are included. 


Draglines—A bulletin on draglines has 
recently been issued by Bucyrus-Erie Co., 
South Milwaukee, Wis. On its 32 pages 
are described the mechanical and struc- 
tural details of draglines in various sizes. 
Photographs are used to illustrate these 
details, and in addition quite a number of 
interesting views show draglines at work 
all over the world. Ask for a copy of 
Bulletin No. DL-1. 


Anti-Freeze Systems for Air Line—A 
new bulletin (R-16) has been issued by 
the Sullivan Machinery Co., Michigan 
City, Ind., describing anti-freeze systems 
for air lines, as follows: Tannergas for 
temporary air compressor installations or 
where electric current is not available; 
Frosto for permanent installations where 
electric current can be obtained, and the 
newly developed Frosto vaporizer for 
portable compressors. 

Power Shovel—A new 32-page bulletin 
describing modern improvements in the 
Sucyrus-Erie 33-B, 1%-yd. shovel, drag- 
line, clamshell crane has just been issued 
by Bucyrus-Erie Co., South Milwaukee, 
Wis. Mechanical and structural details 
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are fully explained and clearly illustrated 
by the use of many close-up photographs. 
Field views showing the 33-B on the job 
are also included. For a free copy ask for 
Bulletin No. 33B-3. 


Striking Face Failures—A booklet on this 
subject has just been released by the Gard- 
ner-Denver Co., Quincy, Ill, and can be 
obtained from the company by requesting 
Form 1104. The publication is educational 
in nature and should be of definite use 
to superintendents, drill repair men, black- 
smith foremen and blacksmiths. It is 
not an instruction book on shank prepara- 
tion nor on rock drill maintenance, but 
is a discussion of typical striking face fail- 
ures and their relation to drill shanks, 
or to worn chuck parts in the rock drill. 


Highway Ice Control—A 28-page book- 
let on this subject has been issued by Sol- 
vay Sales Corporation, 40 Rector St., 
New York, N. Y. It gives a resumé of 
present ice control practices in use in va- 
rious sections of the country, and, in ad- 
dition, contains new facts recently devel- 
oped by well-known authorities. Among 
other things, it contains abstracts of re- 
ports on tests showing the differences in 
frictional value of cinders, sand and other 
abrasives, together with reports showing 
exactly how much the calcium chloride 
treatment adds to the skidproofing effec- 
tiveness of abrasives. It also includes 
sections on covered vs. uncovered stock 
piles—permanent vs. temporary covers— 
skidproofing vs. removal of ice. 








Combines everything that Florida can offer 
—in climate, sports and social diversions—golf on its two 
famous 18 hole courses, tennis, trap and skeet shooting, 
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and boating . . . moving picture theatre and smart New York 
excellent cuisine and service . 
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Bronx-Whitestone Bridge com- 
pleted a month ahead of sched- 
ule — in time for opening of 
N. Y. World’s Fair — thanks to 
Atlas High-Early cement 


NE YORK’S Triborough 
Bridge Authority ordered the 
Bronx-Whitestone Bridge opened 
one month ahead of schedule. It 
was early spring and cold when 
the decks of the bridge had to 
be paved. A rapid construction 
schedule was necessary in wea- 
ther which was unpredictable 
more than 36 hours in advance. 
Further, it was difficult to apply 
heat effectively to the concrete 
slab during early hardening and 
curing. In short, a difficult, tough 
construction job to be completed 
on a definite time schedule. 


These conditions suggested the 
use of Atlas High- Early cement. 
Why? Because with Atlas High- 


Early strength concrete, less time 
is required for protection and 
curing, thereby saving time and 
costs... because the concrete was 
safe from freezing within 36 hours 
under the temperatureswhich pre- 
vailed at the time the bridge was 
paved...and because the concrete 
was easily workable with a mini- 
mum of water. And so two 27%- 
ft. roadways 3,850 ft. long were 
concreted in 12 working days! 
One-and-a-half-ton batch trucks 
were hauling loads over the con- 
crete in five days. 

Whenever speed in construc- 
tion is essential, either because of 
necessity or weather conditions, 
use Atlas High-Early cement — 
a cement with rapid-hardening 
qualities which gains strength 
several times faster than normal 
portland cement. Universal Atlas 
Cement Co. (United States Steel 
Corporation Subsidiary), Chrys- 
ler Bldg., New York. 


RS-H-1 








(Above) —YOU'RE LOOKING DOWN from one of the 
towers of the new Bronx-Whitestone Bridge across 
the East River, New York City, to the two-lane six- 
car roadway paved with Atlas High-Early cement. 
* ” . 
(Lower Jeft)—LOOK AT THE CONCRETE—see how 
workable it is. Note how free it is of segregation, 
(Lower right)—Closeup of road surface, 
. ° i 
O. H. Ammann, chief engineer Triborough Bridge 
Authority; H. W. Hudson, engineer of construction, 
Madigan & Hyland, consulting engineers, N. Y.; 
American Bridge Co., General Contractors; Corbetta 
Construction Co., N. Y., sub-contractors on concrete. 
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Gt @ 43 Lorains purchased over a period of 

9 years! So what? Just this—Geo. M. Brewster & Son, 
Inc. bought their first Lorain in 1930. Its performance was so 
convincing, they have since chosen Lorain equipment for handling 
millions of yards of dirt and rock—and at present have Lorains 
on contracts totaling over 12,000,000 yds. The 43 Lorains used by 
them represent practically every unit in the line—shovels, cranes, j 
draglines and backdiggers, ranging from % to 2-yd. capacity. / 
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In other words, these successful contractors have found it to / 
their advantage to play Lorains straight across the board / 
regardless of type or size. And you'll find them a sure bet, too, 
because all Lorains are built to Center Drive design—a time- 
proven feature that makes for greater simplicity, added 
power, speed and strength—hence, greater profits. 


Write for catalogs describing ¥ to 21-yd. Lorains 
THE THEW SHOVEL CO. ¢ LORAIN, OHIO 


Untington, Ma # 
ZENNSYLVANIA 
Psa M. Brewster &S 
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Old structure gets new life 


af saving in time and cost 


Ir was simple and speedy to permanently repair 
this failing stone arch with Armco Paved Invert 
Pipe. This was done at a fraction of the cost of a 
new structure and there was no interference with 
traffic. At the same time, in the interest of safety, 
the road was widened 13 feet by extending the 
pipe on the downstream side. 
Use Armco Paved Invert Pipe for repair work 
as well as for new drainage structures. You are 
assured an economical and durable job. Armco 
Pipe is amply strong yet light in weight for easy Let us explain in detail how Armco Pipe will 
handling. The base metal is Armco Ingot Iron— reduce installation and maintenance costs of 
proved by 33 years of service. Then for even your drainage structures. Just outline your prob- 
greater durability the bottom is given a thick lem by letter. Or better still, discuss it with the 
adherent bituminous pavement to protect the local Armco representative. Armco Culvert 


part where the wear comes. Manufacturers Association, Middletown, Ohio. 


ARMCO PAVED INVERT PIPE 


A PRODUCT ORIGtiwNatTeED. BY ARMCO ENGINEERS 
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On the John F. Bloomer job only one 24 
foot “FLEX-PLANE” finishing machine 
with vibrated screed is being used with 34” 
to 114" slump concrete and doing a mighty 
fine job. A “FLEX-PLANE” spreader 
(no screw being necessary) and a “FLEX- 
PLANE” joint installing machine are 
also being used. 


a 
*e 
& 
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N. B. Putman Company is using a 12 foot 
“FLEX-PLANE” single width straight 
gas finishing machine on the Turnpike 
project. 


Over 40,000 feet of HELTZEL forms are 
being used on the Turnpike, together with 
cement and aggregate bins, batchers and 
other equipment. 


Visit these and other Turnpike projects and see how HELTZEL 
and FLEX-PLANE equipment stacks up in comparison. 


FLEXIBLE ROAD JOINT MACHINE COMPAN 
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LED THE WAY WITH ALL 


THESE IMPROVEMENTS 
_and more! 


to use alloy rolled steels throughout for greater 
strength and the elimination of dead weight. 





to turn to all welded construction which eliminates 
hundreds of rivets and bolts—saves many repair bills 
and costly delays. 


to apply the husky Ford V-8 engine for lower oper- 
ating costs on excavators of ¥% and 4 yd. capacity. 


to adopt true tractor type crawler construction —a 
proved money saver on thousands of jobs. 


to give you the convenience and economy of replace- 
able, low cost crawler shoes — removed without 
disturbing the crawler belt. 
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to provide the rapid reversing planetary and chain 
crowd — for snappier dipper action and increased 
production. 





to use gasoline power on excavating equipment. First 
° also to offer Diesel as standard power over a wide 
range of machines. 


to build unit welded carbody and crawler frames, 


a all welded dippers, all welded booms—and a host 
of other major improvements that assure steadier 
ih) profit-making on all kinds of excavating jobs. 


P&H has other major improvements that will give you 
still higher production—still easier operation—still 
lower costs. See them at the Road Show, Booth G-7. 


P&H is still five years ahead of the field. 
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on Bethlehem Cable Guard Rail 


Repairs: When cable guard rail is involved in an 


Before preparing guard-rail specifications, every state 
and county should give serious consideration to main- 
tenance costs. These costs go on year after year. They 
are often the deciding factor in selecting guard rail. 

When Bethlehem Cable Guard Rail is used, there are 
three important points of saving: 

Painting: Important with many types of guard 
rail. When Bethlehem Cable Guard Rail is used only 
the posts require painting. 

Long Life: Cable guard rail, using steel posts, will 
last almost indefinitely. Paint protects the posts; heavy 
galvanizing protects the fittings and cables. 


accident, the usual maximum replacement is one post 
and one cable bracket. This can be done, at any point, 
without disturbing the rest of the installation. Cable 
breakage is so rare it can be forgotten. 

Bethlehem makes everything required for a complete 
cable guard-rail installation. This includes cables, 
brackets, all fittings, and steel posts. Bethlehem main- 
tains a staff of guard-rail experts who will be glad to 
consult with you at any time on guard-rail problems. 
For detailed information, write Bethlehem Steel Com- 
pany, Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY 
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NEITHER SNOW NOR ICE 
NOR SLEET NEED DELAY 
TRAFFIC DURING THE WINTER 





sander is attached to truck and in posi- 
tion for towing from place to place. This 
sander is equipped with operator’s plat- 
form. The truck driver serves as oper- 
ator on the lighter weight model. 


The illustration at the left shows a 

Galion sander attached to truck and 

spreading material two lanes wide as 

truck moves forward. Will spread ahead 

of truck wheels as well as ahead of its 

own automotive type wheel. Galion sand- 

ers will spread sand, stone, stone dust, ° 

cinders, chips, rock salt, calcium chloride 


This view shows how the efficient Galion 


or other chemically treated abrasives. 





SANDERS—SNOW PLOWS 


Galion builds equipment to help you keep roads and streets clear so that 
traffic may progress safely during the hazardous winter months. An efficient 
snow plow and grader combination as shown below for removing the heavy 
snows ... and a highway sander for treating icy roads and streets. 


As indicated in the above illustration. the Galion sander will spread to a 
width of 36 feet with one trip of the truck. Two models of this unique sander 
| are offered. We will be glad to take part in any campaign you are contem- 











plating for the winter. Write us at once. View above shows the truck body raised 
and sander in position for spreading. 
Drive is by friction from a pneumatic 
tire and uniform contact with lower face 


of distributing disc is maintained by 
N TRON WORKS & MFG. CO, site teosen 
s . 





l 
Main Office and Works: GALION, OHIO 
Export Division: COLUMBUS, OHIO 
“ 
» With this big HEAVY DUTY 
motor patrol and the snow plow 
) attachment, highways can be 


cleared quickly. The grader 
| blade follows the plow and in- 
le sures an even cleaner surface. 

Then the grader can be used 
- for maintenance at other 
times during the year. 
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psig COMMUNITY! 


Is it protected? Can it ra STORS: 
be smothered by the next blizzard and iso- CERO 
lated—business brought to a standstill—the way said Friday thar onet Emmest F 
to school, to hospital, to doctor, blocked off beyond \Viosea t 


the capacity of push plows? 


Snow doesn't block Snogo. Snogo protected communities are 
busy communities—in winter as well as summer. Transport 
and travel move normally. Gas tax revenues hold up. {Ory tecorded .05 of an 
» the college registered 


ds, .02; Timnath, 01; 


Snogo cleared roads are safe roads, open roads. Snogo throws the 06; and Buckeye, ‘0g 


snow clear. The hours of time required to repeatedly go over roads 
to push back wind-blown drifts can be eliminated, reducing the Drifts 15 ft. High 


cost of clearance. Block Roads — 


No danger of one way bottlenecks. No danger of heaved-up Cars Marooned 
pavement because of uneven frost penetration. 20 Hours! 








Snogo is a snow fighter for all conditions and an assurance for ALL ROADS 
better winter business that pays for itself in any commu- KED IN 
nity where snow is a problem. And Snogo is a proved BLOCK 


machine that is backed by 13 years of actual ex- f VICINITY OF 
perience in the field. New models and prices 
will interest you. Let us tell you about them. CAR MAROONED 


IN SNOW 
KLAUER MANUFACTURING COMPANY ternoon motor police 


Dubuque, lowa Early th Soakepeane 
- stern Pennsylvania 

driving was danger: 
hready has been ma: 
sntdale-F inch Hill 


Le reported Nigh 





, SNOGO 
for Every Job— 
Fe from a 1-ton Marmon- 
BLOCKADED ROAD” - Herrington 
_A PUBLIC MSS*” All-Wheel ay 
Drive Ford Aapuiedoke 
Conversion A:-Win cease 
to the larg- 


est Four aaa having 
FOR COMPLETE SNOW REMOVAL Wheel 


No excuse now 





Roads and Streets 


NOW COMMUNITIES CAN AFFORD TO REMOVE ALL 
ICE AND SNOW FROM WINTER STREETS AND ROADS WITH 


NTERNATIONAL’'S ROCK SAL 


NORMOUS progress has been made in meeting the pub- 
lic demand for highways made safe from ice and snow in 
winter—but anyone who has studied the problem knows that 


there is no real safety until ice has been completely removed. 


By older methods, attaining this ideal has been impossible 
—but today there are miles and miles of streets and high- 
ways kept bare of snow and ice all winter long, by improved 
and economical methods of using International’s Retsof, 
Detroit and Avery brands of Rock Salt. These new, low cost 
methods have been developed by International’s Engineering 
Department, working in close co-operation with practical 
road men. 


International will share with you, the results of all its re- 
search and engineering studies, its broad experience in mak- 
ing winter pavements really safe. If you will write for the free 
folder, “Making Winter Pavements Really Safe,” you will 
get a summary of the facts. Better still, ask to have an Inter- 
national engineer call, with no obligation, to give you all 


the facts and answer any questions you may care to ask. 








CITIES 
MELTING CAPA 
COMP Rie AND CALCIUM CHLORIDE 
i of 
rice melting power 


LO 
OF SODIUM cH cyaporatory TESTS) : 
The greate 
L ve SALT 
POUND OF CHEMICA ROC Seeds want 


WHY INTERNATIONAL’S 


ROCK SALT IS SO ECONOM- 
ICAL WITH THIS METHOD 


Because of its great melting power, 
Rock Salt is most economical for 
use in treating stock piles of abra- 
sives to keep them from freezing, 
and in treating abrasives so that 
they will be imbedded in ice. For 
the same reason, Rock Salt used 
alone is the most economical melt- 
ing agent to remove ice and hard- 
packed snow. A little does much. In 
addition, this method saves: cost of 
abrasives, cost of treating, storing, 
reloading and applying them; the 
cost of removing them from roads 
and streets, sewers and catch basins 
later; and, since proper use of 
straight Rock Salt corrects all effects 
of storms with one treatment, saves 


the cost of treatments several timesa 


IcE MELTED PER R rch Board Vol. 13 Advantage a by 
‘ i hway esea ante calculate 
=— — -_ 77-80 percent os Pov aotional Salt Co-, Inc 
Temperature | Sodium — Calcium Chioride “r 
— (Se ena 
Deg. F.__|____—__—_|"31.1 Ibs. of ice ARRIRBINELE 
——— | 46.3 Ibs. of! Ibs. of ice 26.4 
. . ib of ice 10.4 s. . . . — ya) 
| 14.4 “os astes 6.8 Ibs. of ice wn as 
re a of ice 5.5 lbs. of ice Tim 2.0 
6-3 ae ofice | 4.8 lbs. of ie , 
4.9 es. of ice 4.4 lbs. 7 _ 
ar tes. oftce | 40-0 
3.2 Ibs. of ice 3.7 ibs. © 


INTERNATIONAL SALT COMPANY, 


SCRANTON, PA. 


pounds OF 
Maintenance day for several days with abrasives. 
No wonder public officials say: “It 


costs less to keep pavements bare.” 


Inc. 
NEW YORK, N. Y. 
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FTER trial last year of a larger paver, The Midwest Construc- 
tion & Asphalt Company, Chicago, have purchased another 

27E MultiFoote. This is a significant example of the widespread be- 
lief in the basic economy of the lighter, more flexible 27E pavers. 


Contractors have found that MultiFoote speed, in conjunction with 
the elimination of extra finishing equipment, means faster, more 
profitable jobs. 


And MultiFoote 27E’s are your guarantee of dependable, trouble- 
free service — The No Pressure Water Tank; fast charge and dis- 
charge, wider boom swing; rapid bucket travel and independently 
operated bucket doors are only a few of the many MultiFoote ad- 
vantages. Write today for complete details on the paver for today’s 
jobs. 


THE FOOTE COMPANY, INC., Nunda, New York 
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SINGLE TANDEM 
for average job for high output 














EITHER SHOULDER 


for flexibility 
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“Alemite” lubrication of Owen arms and brackets 
through grease reservoirs, eliminates wear. The spe- 
cial ‘ear’ type brackets, closed at the bottom, protect 
the lower arm bearings from the material handled. 


“ 








THE OWEN BUCKET CO. 
6070 BREAKWATER AVE., CLEVELAND, OHIO 
BRANCHES: New York, Philadelphia, Chicago, Berkeley, Cal. 





- YOU CAN’T FAIL— 
To Make BIG MONEY 


WITH A 


Matt JACK-OF-ALL-TRADES 
TRADE MARK UNIT 








An All-Purpose Tool 
for 


® CONCRETE 








VIBRATING 
SURFACING 


® SAWING 

® SANDING 

® GRINDING 

® WIRE BRUSHING 


® DRILLING IN 
BRICK ® WOOD 
CONCRETE 
IRON ®@® STEEL |' 











Equipped as Concrete Vibrator 


A big capacity, all-purpose tool powered by a single cyl- 
inder, four-cycle, air-cooled gas engine that delivers uni- 
form power at an amazingly low cost. No electric current 
or air compressor required. Light weight—easily carried 
by one man. Write TODAY for full information. Also, 
send for catalog on other HALL Tools. 


MALL TOOL COMPANY 


7765 SOUTH CHICAGO AVENUE CHICAGO, ILLINOIS 








And— 
ROADS AND 
STREETS 


rules in the road 
field. 


JANUARY ROAD SHOW 
ISSUE 


ROADS AND STREETS 


The “Show Window” of the Road 
Show, Chicago, Jan. 29— Feb. 2 


The “Baedeker” of those who attend; the show in 
word and picture for those unable to attend: Com- 
plete, timely coverage of the entire highway field 
well in advance of the show. Preview of exhibits; 
review of developments of 1939. SPECIAL—an 
authoritatively authored, five-part symposium on 
Interregional Highways. A long-lived reference 
issue of special value ... at no increase in rates. 
Make your reservations NOW. 


ROADS AND STREETS 


330 S. WELLS STREET CHICAGO 











LACROSSE —-_—— 
ort De! TRAD Bat: 


The most complete line on the market. Capacities, five to two 
hundred tons. Four to sixteen wheels. Two to eight axles. They 
are built to take the heaviest loads safely, and with the least 
damage to road beds. Write today. Just tell us what you have to 
move. 


LA CROSSE TRAILER & EQUIPMENT CO., LA CROSSE, WIS., U.S.A. 


DIVISION OF LA CROSSE BOILER CO. 
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Part of a large fleet of 

OtHR sp W-60 Dumptors hauling 
< @ tunnel excavation on the 
Pennsylvania Turnpike. 
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CALCIUM CHLORIDE 


THE hy ANSWER TO ALL 


THESE FUNDAMENTAL ICE 


CONTROL PROBLEMS 


ss ie < ¥ a 
ok ek. 


50 Ibs. of calcium chlo- 
ride per cubic yard 
increased friction of 
abrasives by 56%. 

Cars traveling 20 miles gee 
per hour were stopped in 
81 feet on pavements Ss ; 
covered with 4% pound mS 
of treated abrasives per < 
square yard, yet they re- 
quired 83 feet to be stopped on pave- 
ments covered with three times as much 
untreated material, and 161 feet to stop 
on plain ice. 

When treated with calcium chloride, 2 
pound of abrasives per square yard of 


“i 


~~ 


CALCIUM CHLORIDE ASSOCIATION «+ 4145 


pavement was as effec- 
tive as three times as 
much of the untreated 
abrasive. 

New and interesting 
research projects con- 
ducted by many organi- 
zations, including Iowa 
Engineering Experi- 
ment Station and the 

University of Michigan, shed new light on 
the ice control problem. These experi- 
ments show the way to increased effective- 
ness and greatly reduced costs. Reports 
mailed on request. Write today for ice 
control booklet and reports. 


PENOBSCOT BLDG. ¢ DETROIT, MICHIGAN 
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How to get TOP QUALITY bars 


every job 


——? 


—— 
— 


HEN you specify concrete rein- 

forcing bars for your next con- 
struction job you can be sure that 
high quality bars will be delivered if 
you specify U-S-S. They cost no 
more, yet give you the benefit of un- 
excelled manufacturing facilities and 
good workmanship. U-S-S Concrete 
Reinforcing Bars are produced from 
finest raw materials. Every step in 
their production is so carefully con- 
trolled that every bar comes through 
strong, full size and cleanly rolled. 


g 
* 
° 
hm BM 


a ie 


A guarantee of high quality appears 
on every bar we ship—the Quality 
Symbol of the Concrete Reinforcing 
Steel Institute. This symbol assures 
you that the bars are rolled to stand- 
ard specifications, and only from new 
billet steel. It tells you that they are 
a product of domestic manufacture. 
Insist on concrete reinforcing bars 
that carry this mark so that you can 
be sure of the quality and character- 
istics of the bars you buy. All U-S-S 
Concrete Reinforcing Bars carry this 
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Be sure that the Quality Sym- 
bol of the Concrete Reinforcing 
Steel Institute is on all Con- 
crete Reinforcing bars you buy. 


widely recognized Quality Symbol. 

And there’s another advantage in 
ordering U-S-S Concrete Reinforc- 
ing Bars. Our distributors are so lo- 
cated that you are assured of full 
service no matter where you want the 
bars delivered. Our distributors carry 
stocks of all standard sizes. Should 
you require bending or cutting of bars 
before delivery, this can be readily 
done to your specifications. 

On your next order of Concrete 
Reinforcing Bars, specify U-S-S. 


CONCRETE REINFORCING BARS 


Manufactured by 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Products Co., New York, Export Distributors 


UMItED STATES STEEL 











Order from Your Nearest 
Distributor as Listed Below: 


IN THE UNITED STATES 
“RPM” DELO 
The California Company (Montana only) 
Humble Oil & Refining Company 
Standard Oil Company (Indiana) 
Standard Oil Company (Nebraska) 
Standard Oil Company of California 
Standard Oil Company of Texas 
Utah Oil Refining Company 
Diol "RPM" DELO 
The Carter Oil Company, Tulsa, Oklahoma 
Colonial Beacon Oil Company 
Standard Oil Company of Louisiana 
Standard Oil Company of New Jersey 
Standard Oil Company of Pennsylvania 
Kyso "RPM" DELO 
Standard Oil Company (Inc. in Kentucky) 
Signal “RPM DELO 
Signal Oil Company 
Sohio "RPM" DELO 
The Standard Oil Company (Ohio) 


IN CANADA AND NEWFOUNDLAND 
Imperia “RPM" DELO 


Imperial Oil Limited 


IN BRITISH COLUMBIA AND ALBERTA 
RPM" DELO 
Standard Oil Company of 
British Columbia Limited 
THROUGHOUT THE WORLD 


“RPM” DELO is available through dis- 
tributors in more than 100 countries. 








CASE TRACTORS are great per- 
formers—have been for 47 years. 
So when New “RPM” DELO 
comes through extensive factory 
tests with the verdict— 


“Satisfactory for Case Tractors 
operating on any fuel from gasoline 
to tractor fuel or distillate” — 


This means it delivers cost- 


Roads and Streets 


cutting, life-lengthening, profit- 
raising lubrication! Results of 
J. I. Case Company tests show: 
Combustion chambers free of car- 
bon deposits—meaning cooler, 
smoother, sweeter-running en- 
gines! All rings free in the piston 
grooves. Blow-by and engine 
wear minimized—full-power per- 
formance assured. Unfailing pro- 
tection! Longer engine life! 

Profit by New “RPM” DELO 
in your equipment—in stationary, 
automotive, or marine service. It 
ends ring sticking. It’s safe for a// 
types of bearings. 


New “RPM” Diesel Engine Lubricat- 
ing Oil now available everywhere 
in the gray barrel with the blue head 


STANDARD OIL COMPANY OF CALIFORNIA 
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CRAWLERS win ne 


PRAISE OF EVERY MARION OWNER 7 


Every buyer of a Marion shovel, dragline, crane, 
fod FB a 8-3 al-9 0 Me) alto al-S alol alle alol-WE-> 40) al-1-1-1-1- 9 -4-1- Sale) ah debt te 
siasm over MARION CRAWLERS. They like 
the way these CRAWLERS travel over uneven 


MODE RN I yA > fopaelb bate MR eka atoll a am lolol ob ale MMe) as ob bale bb ale i =s Koh mm dal-hi4 
’ pull through any material without clogging. 

ees she aU -5 am 60. ¢- Wan dot me ho -t- Mo) MUR OED b ale MiB act- bale t-bal--1-ME-1¢-1-91 

| Xod aos a-ha C-) al) aol -T-MmE- 0-0 o ob t-MED al-To Cb Lol -T- ME gal -W8 of -Sale bb ale, 

M A 134 I O N sy Bale ob a-t-¥.ebale Mo) ae ol-She-Micolt- Wash Ocbbactt best M\/0-U. alr | 
CRAWLERS are built with tapered open pockets 
rb aWn dot- Mc ba hia bale MEN) o) lolol -¢-1 4- MEE col ob al h'a-) ah MB aat-he-s ot: BI 
bo akop aa ol-Lod-ebale bal bale Mh deb act-0.¢ Mi dal-baall-1-36 ced E-T- bab bate 
The double flanged rollers will not collect dirt. 
Wacko) C-Mod E-t-bar-b alot We ol-a::4-1-b0Mn dal- Wot a- Bia t-) aie ol-Y Ode Bale | 
the bottoms of the side frames provides a dirt 
Sat-Yoleb bate m-Tolste) aM beth ca-bia-) Mn dat- tae ob al-b'a-s ahem bah ans (-o 
lay caused by clogged crawlers. @ MARION 
CRAWLERS should be one of the determining 


factors in your decision to 


MODERNIZE with MARION 
* 
















. Note the 
~anedding con- 
Struction of the 
~ sprocket. 

















THE MAR/OW sTEAM SHOVEL CO. 


MARION, OHIO, U.S. A. 
Shovels: Draglines-Cranes-Clamshells- Trench Hoes- Walkers 
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ee Engineers! 


SEE THE MACHINES, METHODS State and County Highway 
AND MATERIALS FOR THE Officials! Here’s your chance 


to see, compare and evaluate 





for yourself every recent devel- 
opment in the long line of 
machines, methods and mate 


rials you use on your jobs! 


That’s right, the A. R. B. A. 
Road Show and Convention is 
a grand opportunity to get off 
to the right start in 1940—to 
get together with the men who 
know your problems; to talk 
shop with old friends and make 
new ones; to get a line on how 
your business is going to shape 
up in 1940! Make no mistake- 
you’re giving yourself a break 
when you plan to attend the 
1940 A. R. B.A. Road Show 
in Chicago on January 29 


to February 2. 


COME TO THE 1940 A. R. B. A. ROAD SHOW AND CONVENTION 
International Amphitheatre « Chicago « January 29 to February 2 
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FTER trial last year of a latger paver, The Midwest Construc- 
tion & Asphalt Company, Chicago, have purchased another 

27E MultiFoote. This is a significant example of the widespread be- 
lief in the basic economy of the lighter, more flexible 27E pavers. 


Contractors have found that MultiFoote speed, in conjunction with 
the elimination of extra finishing equipment, means faster, more 
profitable jobs. 


And MultiFoote 27E’s are your guarantee of dependable, trouble- 
free service — The No Pressure Water Tank; fast charge and dis- 
charge, wider boom swing; rapid bucket travel and independently 
operated bucket doors are only a few of the many MultiFoote ad- 
vantages. Write today for complete details on the paver for today’s 
jobs. 


THE FOOTE COMPANY, INC., Nunda, New York 
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“Alemite” lubrication of Owen arms and brackets 
through grease reservoirs, eliminates wear. The spe- 
cial ‘ear’ type brackets, closed at the bottom, protect 
the lower arm bearings from the material handled. 


THE OWEN BUCKET CoO. 
6070 BREAKWATER AVE., CLEVELAND, OHIO 
BRANCHES: New York, Philadelphia, Chicago, Berkeley, Cal. 
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An All-Purpose Tool 
for 
® CONCRETE 
VIBRATING 
SURFACING 
® SAWING 
® SANDING 
® GRINDING 
® WIRE BRUSHING 
® DRILLING IN Oe 
BRICK ® WOOD |) 
CONCRETE 
IRON @® STEEL }|° 





JANUARY ROAD SHOW 
ISSUE 


ROADS AND STREETS 


The “Show Window” of the Road 
Show, Chicago, Jan. 29— Feb. 2 


The “Baedeker” of those who attend; the show in 
word and picture for those unable to attend: Com- 














Equipped as Concrete Vibrator 


A big capacity, all-purpose tool powered by a single cyl- 


inder, four-cycle, air-cooled gas engine that delivers uni- 
form power at an amazingly low cost. No electric current 
or air compressor required. Light weight—easily carried 
by one man. Write TODAY for full information. Also, 
send for catalog on other HALL Tools. 


MALL TOOL COMPANY 


7765 SOUTH CHICAGO AVENUE CHICAGO, ILLINOIS 








plete, timely coverage of the entire highway field 
well in advance of the show. Preview of exhibits; 
review of developments of 1939. SPECIAL—an 
authoritatively authored, five-part symposium on 
Interregional Highways. A long-lived reference 
issue of special value . .. at no increase in rates. 
Make your reservations NOW. 


ROADS AND STREETS 


330 S. WELLS STREET CHICAGO 











L* CROSSE ——-- = 
Hort Dl TRAILERS 


The most complete line on the market. Capacities, five to two 
hundred tons. Four to sixteen wheels. Two to eight axles. They 
are built to take the heaviest loads safely, and with the least 
damage to road beds. Write today. Just tell us what you have to 
move. 


LA CROSSE TRAILER & EQUIPMENT CO., LA CROSSE, WIS., U.S.A. 


DIVISION OF LA CROSSE BOILER C 
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Part of a large fleet of 
Ke Rig W-60 Dumptors hauling 


tunnel excavation on the 
Pennsylvania Turnpike. 
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“YO HEAVY-DUTY CONSTRUCTION ..UIPMENT 
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CALCIUM CHLORIDE 


THE Chby ANSWER TO ALL 


THESE FUNDAMENTAL ICE 


CONTROL PROBLEMS 


50 Ibs. of calcium chlo- ¢7 
ride per cubic yard 
increased friction of 
abrasives by 56%. 
Cars traveling 20 miles 
per hour were stopped in 
81 feet on pavements 
covered with ¥%2 pound 
of treated abrasives per 
square yard, yet they re- 
quired 83 feet to be stopped on pave- 
ments covered with three times as much 
untreated material, and 161 feet to stop 
on plain ice. 
When treated with calcium chloride, % 
pound of abrasives per square yard of 


CALCIUM CHLORIDE ASSOCIATION «+ 4145 


pavement was as effec- 
tive as three times as 
much of the untreated 
abrasive. 

New and interesting 
research projects con- 
ducted by many organi- 
zations, including Iowa 
Engineering Experi- 
ment Station and the 

University of Michigan, shed new light on 
the ice control problem. These experi- 
ments show the way to increased effective- 
ness and greatly reduced costs. Reports 
mailed on request. Write today for ice 
control booklet and reports. 


PENOBSCOT BLDG. ¢ DETROIT, MICHIGAN 
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How 


HEN you specify concrete rein- 

forcing bars for your next con- 
struction job you can be sure that 
high quality bars will be delivered if 
you specify U-S-S. They cost no 
more, yet give you the benefit of un- 
excelled manufacturing facilities and 
good workmanship. U-S-S Concrete 
Reinforcing Bars are produced from 
finest raw materials. Every step in 
their production is so carefully con- 
trolled that every bar comes through 
strong, full size and cleanly rolled. 


A guarantee of high quality appears 
on every bar we ship—the Quality 
Symbol of the Concrete Reinforcing 
Steel Institute. This symbol assures 
you that the bars are rolled to stand- 
ard specifications, and only from new 
billet steel. It tells you that they are 
a product of domestic manufacture. 
Insist on concrete reinforcing bars 
that carry this mark so that you can 
be sure of the quality and character- 
istics of the bars you buy. All U-S-S 
Concrete Reinforcing Bars carry this 
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to get TOP QUALITY bars 
for every job 


Be sure that the Quality Sym- 
bol of the Concrete Reinforcing 
Steel Institute is on all Con- 
crete Reinforcing bars you buy. 


widely recognized Quality Symbol. 

And there’s another advantage in 
ordering U-S-S Concrete Reinforc- 
ing Bars. Our distributors are so lo- 
cated that you are assured of full 
service no matter where you want the 
bars delivered. Our distributors carry 
stocks of all standard sizes. Should 
you require bending or cutting of bars 
before delivery, this can be readily 
done to your specifications. 

On your next order of Concrete 
Reinforcing Bars, specify U-S-S. 


CONCRETE REINFORCING BARS 


Manufactured by 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Products Co., 


New York, Export Distributors 


Pmt ERD STATES. SIEEL 

















Order from Your Nearest 
Distributor as Listed Below: 


IN THE UNITED STATES 
“RPM” DELO 
The California Company (Montana only) 
Humble Oil & Refining Company 
Standard Oil Company (Indiana) 
Standard Oil Company (Nebraska) 
Standard Oil Company of California 
Standard Oil Company of Texas 
Utah Oil Refining Company 
Diol "RPM" DELO 
The Carter Oil Company, Tulsa, Oklahoma 
Colonial Beacon Oil Company 
Standard Oil Company of Louisiana 
Standard Oil Company of New Jersey 
Standard Oil Company of Pennsylvania 
Kyso "RPM" DELO 
Standard Oil Company (Inc. in Kentucky) 
Signal “RPM DELO 
Signal Oil Company 
Sohio "RPM" DELO 
The Standard Oil Company (Ohio) 

IN CANADA AND NEWFOUNDLAND 
Imperia “RPM DELO 
Imperial Oil Limited 
IN BRITISH COLUMBIA AND ALBERTA 
RPM" DELO 
Standard Oil Company of 
British Columbia Limited 
THROUGHOUT THE WORLD 


“RPM” DELO is available through dis- 
tributors in more than 100 countries. 








CASE TRACTORS are great per- 
formers—have been for 47 years. 
Sd when New “RPM” DELO 
comes through extensive factory 
tests with the verdict— 


“Satisfactory for Case Tractors 
operating on any fuel from gasoline 
to tractor fuel or distillate” — 


This means it delivers cost- 
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cutting, life-lengthening, profit- 
raising lubrication! Results of 
J. I. Case Company tests show: 
Combustion chambers free of car- 
bon deposits—meaning cooler, 
smoother, sweeter-running en- 
gines! All rings free in the piston 
grooves. Blow-by and engine 
wear minimized—full-power per- 
formance assured. Unfailing pro- 
tection! Longer engine life! 

Profit by New “RPM” DELO 
in your equipment—in stationary, 
automotive, or marine service. It 
ends ring sticking. It’s safe for all 
types of bearings. 


New “RPM” Diesel Engine Lubricat- 
ing Oil now available everywhere 
in the gray barrel with the blue head 


STANDARD OIL COMPANY OF CALIFORNIA 





WHY D0 MARION 
CRAWLERS ww ine 


PRAISE OF EVERY MARION OWNER 7 
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shedding action in travel that prevents any de- 
lay caused by clogged crawlers. @ MARION 
CRAWLERS should be one of the determining 


factors in your decision to 
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THE MAR/OW sTEAM SHOVEL CO. 


MARION, OHIO, U.S. A. 
Shovels: Draglines-Cranes-Clamshells- Trench Hoes- Walkers 
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ieee Engineers! 


SEE THE MACHINES, METHODS State and County Highway 
AND MATERIALS FOR THE Officials! Here’s your chance 


to see, compare and evaluate 
for yourself every recent devel- 
opment in the long line of 
machines, methods and mate- 


rials you use on your jobs! 


That’s right, the A. R. B. A. 
Road Show and Convention is 
a grand opportunity to get off 
to the right start in 1940—to 
get together with the men who 
know your problems; to talk 
shop with old friends and make 
new ones; to get a line on how 
your business is going to shape 
up in 1940! Make no mistake- 
you’re giving yourself a break 
when you plan to attend the 
1940 A. R. B. A. Road Show 
in Chicago on January 29 


to February 2. 


COME TO THE 1940 A. R. B. A. ROAD SHOW AND CONVENTION 


International Amphitheatre ¢ Chicago « January 29 to February 2 





